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Part I - Declaration

1.1 Site Name and Location
The Lava Cap Mine Superfund Site (CERCLIS ID No. CAD983618893) (the Site) is located in the Sierra
Nevada foothills approximately 6 miles east of Grass Valley, Nevada County, California. The Site has
been divided into three Operable Units (OUs). This Record of Decision (ROD) pertains to the Mine
Area Operable Unit or OU1.

1.2 Statement of Basis and Purpose
This decision document presents the Selected Remedy for the Mine Area Operable Unit of the Site,
which was chosen in accordance with the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA), as amended by the Superfund Amendments and Reauthorization Act (SARA),
and to the extent practicable, the National Contingency Plan (NCP). This decision is based on the
Administrative Record for the Site. The State of California concurs with the Selected Remedy.

1.3 Assessment of the Site
The response action selected in this ROD is necessary to protect the public health or welfare or the
environment from actual or threatened releases of hazardous substances into the environment.

1.4 Description of the Selected Remedy
The Lava Cap Mine was historically operated as a hardrock gold and silver mine up until 1943. The
Mine Area Operable Unit comprises the historic mine facilities and workings and adjacent waste rock
and tailings disposal areas, as well as immediate downstream areas of the Little Clipper Creek drainage,
which traverses the historic mine property. Future cleanup actions remain to be proposed for the Lost
Lake Operable Unit and the Groundwater Operable Unit.

The processing of ore to extract gold and silver at the Mine Area Operable Unit produced finely ground
tailings containing naturally-occurring arsenic and trace metals. USEPA has designated these tailings as
a principal threat waste at the Site because they are highly toxic and highly mobile, and present a
significant risk should exposure occur. The tailings were disposed of in the Little Clipper Creek drainage
adjacent to the mine's ore processing buildings. A portion of the tailings were held in place by a log dam
constructed across Little Clipper Creek. During a major storm in January 1997, the log dam partially
collapsed and flood waters spread arsenic-laden tailings downstream.

hi addition, arsenic-contaminated water continuously discharges from the mine and enters the Little
Clipper Creek drainage. Although USEPA stabilized the tailings pile and surface water drainages in 1997
and 1998, more work is needed to manage the tailings within the Mine Area Operable Unit. Further
work is also needed to control surface water drainage and to treat the mine discharge at the Mine Area
Operable Unit.

Components of the Selected Remedy for the Mine Area Operable Unit are as follows:

• Mine buildings, tailings, waste rock, and mine drainage: Consolidate, regrade, and cap the tailings
with a low-permeability engineered cover system; contour, cover and revegetate the waste rock
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disposal area to promote runoff and reduce surface infiltration; replace the failed log dam with a rock
buttress; divert clean surface water flows around the tailings and waste rock disposaTareas; collect
and treat contaminated water emanating from the mine (i.e. the mine drainage) and from the tailings
pile (i.e. the seeps) to meet the remedial action objective of restoring Little Clipper Creek to its
beneficial use as a potential drinking water supply; remove tanks, vats, sumps, and contaminated soil
from mine buildings, consolidating this material with the mine tailings or shipping it off site for
disposal; and implement land use restrictions to protect the Selected Remedy from physical
disturbance and prohibit the property from being used as a residence, including any mobile home, a
hospital, a public or private school or a day care center, where such use is inconsistent with the
Selected Remedy (such land use restrictions shall be implemented as land use covenants under
California civil code, Section 1471 (c)).

• Mine Area residences: Demolish the residence that was constructed over the waste rock and adjacent
to the tailings disposal areas; remove arsenic-contaminated soil from around three other residences
and replace it with clean soil; move excavated material to the tailings disposal area for long-term
management.

• Little Clipper Creek to Greenhorn Road: Excavate the tailings and arsenic-contaminated sediment
which has accumulated along Little Clipper Creek adjacent to Tensy Lane as far south as Greenhorn
Road; and haul excavated material to the tailings disposal area for long-temi management

The estimated project implementation cost (2004 dollars) is $8.54 million in capital costs, plus $163,000
in annual operations and maintenance costs. The fifty-year Net Present Value (NPV) is estimated at
$14.1 million.

1.5 Statutory Determinations
The Selected Remedy is protective of human health and the environment, complies with Federal and
State requirements that are applicable or relevant and appropriate to the remedial action, is cost effective,
and utilizes permanent solutions and alternative treatment technologies to the maximum extent
practicable.

The Selected Remedy satisfies the statutory preference for treatment as a principal element of the remedy
(i.e. reduces the toxicity, mobility, or volume of hazardous substances, pollutants, or contaminants as a
principal element through treatment) by implementing treatment of contaminated surface water
emanating from the mine and from the tailings disposal area.

Because this remedy will result in hazardous substances, pollutants, or contaminants remaining onsite
above levels that allow for unlimited use and unrestricted exposure, a statutory review will be conducted
within five years after initiation of remedial action to ensure that the remedy is, or will be, protective of
human health and the environment.

1.6 ROD Certification Checklist
The following information is presented in the Decision Summary section of this ROD. Additional
information can be found in the Administrative Record for the Mine Area Operable Unit.

• Contaminants of concern (COCs) and their respective concentrations (see Part H, Sections 5.1, 5.2,
5.3, 5.4 and 7.1)
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• Baseline risk represented by the COCs (see Part H, Sections 7.1 and 7.2)

• Cleanup levels established for the COCs and the basis for these levels (see Part H, Section 8)

• How source materials constituting principal threats are addressed (see Part n, Sections 11 and 12.2.2)

• Current and reasonably anticipated future land use assumptions and current and potential future
beneficial uses of groundwater used in the baseline risk assessment (BRA) and ROD (see Part n,
Sections 6.1, 6.2 and 7.1)

• Land and groundwater use that will be available at the site as a result of the selected remedy (see Part
n, Section 12.4)

• Estimated capital, operation and maintenance (O&M), and total present worth costs; discount rate;
and the number of years over which the remedy cost estimates are projected (see Part H, Section
12.3)

• Decisive factors that led to selecting the remedy (i.e., how the selected remedy provides the best
balance of tradeoffs with respect to the balancing and modifying criteria) (see Part H, Section 12.1)

Elizabeth JfAsuns
Chief, SiteVOea^up Branch
Superfund Division

Date
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Part II - Decision Summary

1 Site Name, Location and Description

The subject of this Record of Decision (ROD) is the Mine Area Operable Unit of the Lava Cap Mine
Superfund Site. The Lava Cap Mine Superfund Site (CERCLIS ID No. CAD983618893) (the Site) is
located in the Sierra Nevada foothills approximately 6 miles east of Grass Valley, Nevada County,
California. The geographical coordinates are latitude 39°13'41.0" north and longitude 120°58'11.5"
west, Township 16 North, Range 9 East, Section 28 of the Mount Diablo baseline and meridian (See
Figure 1).

The Mine Area Operable Unit comprises the portion of the Site where hardrock mining operations took
place, plus several contiguous land parcels. Other portions of the Site which may be addressed in future
response actions comprise areas to which waste materials generated at the mine migrated over time (see
Section 4, Scope and Role of Operable Units). The mine is no longer operational but was once an active
gold and silver mine. The surface elevation of the central shaft is approximately 2,840 feet above sea
level. At the mine, ore was hauled to the surface, crushed, and processed to concentrate the fractions of
gold and silver present. The finished product was sent offsite for further refining to smelters located near
Tacoma, Washington and San Francisco, California. The operators of the mine deposited waste tailings
into the Little Clipper Creek drainage which runs through the mine property. This disposal practice
resulted in the migration of a significant quantity of tailings away from the mine to downstream areas.

Portions of the Mine Area Operable Unit in need of cleanup include: large tailings and waste rock piles
covering an area of approximately 4 acres; several abandoned mine buildings; four residences; and mine
tailings deposited in the Little Clipper Creek surface water drainage immediately downstream of the
mine.

The United States Environmental Protection Agency (USEPA) assumed lead responsibility for the Site
when it was added to the Superfund National Priorities List (NPL) in February 1999. USEPA's response
activities at the Site are and have been conducted under the authority established in the federal Superfund
law, the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA), as
amended, 42 U.S.C. Section 9601 et seq. The agency with the lead supporting role is the California
Department of Toxic Substances Control (CA/DTSC). Site investigation and cleanup activities under the
federal Superfund program to date have been funded by the federal government; the State of California
has also incurred costs during its involvement at the Site (see Section 2/Site History and Enforcement
Activities).
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2 Site History and Enforcement Activitii

Various entities operated the Lava Cap Mine during two distinct periods, from 1860-1918, and from
1934-1943. It was during the latter period when the most intensive mining occurred, with an average of
300 to 400 tons of ore processed per day. Processing operations consisted of crushing and grinding
circuits to reduce the rock to flour, followed by a flotation plant to separate out the gold and silver. The
resulting concentrate was sent to smelters offsite for further refining. Amalgamation processes which
utilize mercury in the recovery of silver and gold were not extensively used at the Lava Cap Mine
because of chemical interferences with the processes. Late during the mine's period of operation, a
cyanide process was installed in an attempt to recover additional gold and silver from the waste tailings
(see Photo 1), but the process proved ineffective and was discontinued.

The native ore, in addition to gold and silver,
contained naturally occurring arsenic and trace
amounts of heavy metals such as lead. Following
the processing of the ore, the arsenic and heavy
metals remained in the finely ground tailings. The
tailings were deposited in the Little Clipper Creek
drainage on the property. During operations, two
structures were built for the purpose of holding the •
tailings in place: a log dam placed across Little
Clipper Creek on the mine property; and Lost Lake,
which was constructed as a tailings impoundment
approximately 1.5 miles downstream of the mine.

; No mining-related activity has occurred at the Site
since 1943, although attempts have been made to
reopen the mine. In February 1978, Keystone
Copper Corporation submitted an application for a
National Pollutant Discharge Elimination System
(NPDES) permit to the California Regional Water
Quality Control Board (CA/RWQCB), seeking to
discharge 63 million gallons of water to Little
Clipper Creek as part of a project to de-water the

mine workings. High concentrations of arsenic were determined to be present in water discharging from
the mine workings. CA/RWQCB did not issue a permit and the project was abandoned.

In 1979, the log dam, which had started to decompose, released tailings into Little Clipper Creek. The
CA/RWQCB subsequently issued a Cleanup and Abatement Order to the owner (Keystone Copper
Corporation) and the lessees of the mine property to take corrective action, including: removal of
sediment from the streambed and installation of settling basins; diversion of surface water around the
compromised log dam; and evaluation of the log dam by a licensed professional engineer or engineering
geologist Records suggest that compliance with this order was incomplete: diversion structures were not
built; an investigation of the stability of the log dam was not undertaken; and improvements to the dam
were not made.

Franco-Nevada Mining Corporation acquired surface and mineral rights at the Lava Cap Mine in 1984
with the goal of re-opening the mine, but this project was also abandoned when the company's proposal
to re-zone the property from "residential/ agricultural" to "mineral extraction" was opposed by local
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property owners and rejected by Nevada County. Franco-Nevada then quit-claimed the surface and
mineral rights back to Keystone Copper Corporation.

Banner Mountain Properties, Ltd , subsequently acquired the mine property and in 1991 attempted to
develop it for residential use, but adjacent property owners and local homeowners associations
expressed opposition, and the development plan never came to fruition

In 1996, the current property owner, Stephen Elder, entered into a voluntary cleanup agreement with
CA/DTSC under which studies were to be undertaken to- identify Site characterization data gaps;
research available alternatives for returning the Site to productive use; and make a determination on the
regulatory restrictions for using mine wastes from the Site. Subsequent to EPA taking the lead at the Site
under the federal Superfund program, the voluntary cleanup agreement was terminated (in 2000) without
cleanup having been undertaken.

The primary event that precipitated USEPA's involvement occurred in January 1997, when during a
major winter storm, the upper half of the log dam collapsed, releasing over 10,000 cubic yards (cy) of
tailings into Little Clipper Creek (see Photo 2) In May 1997, staff from CA/DTSC, the California
Department of Fish and Game, and Nevada County's Department of Environmental Health inspected the
mine and downstream areas. They found extensive deposits of tailings in Little Clipper Creek and
downstream in Clipper Creek and Lost Lake.

Photo 2: Failed log dam c. 2003
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In October 1997, the USEPA Region 9 Superfund Emergency Response Office determined that the high
arsenic concentrations and the mobility of the extremely fine-grained tailings warranted a time-critical
removal action under Superfund authority. During October and November 1997, USEPA removed 4,000
cubic yards (cy) of tailings from just upstream of the damaged log dam and stockpiled this material in a
more stable location closer to the mine buildings. These tailings were placed on an under-liner of high
density polyethylene (HOPE) and covered with an over-liner of HOPE, a clay cap, and waste rock. The
project also included: grading the tailings pile upstream of the log dam to reduce its slope; reinforcing the
partially failed dam with large diameter rock; diverting the water discharging continuously from the mine
adit around the tailings pile; and diverting Little Clipper Creek around the tailings pile. In 1998, USEPA
stabilized another smaller tailings release and further improved drainage.

USEPA listed the Lava Cap Mine Superfund Site on the Superfund National Priorities List (NPL) in
February 1999. USEPA began the in-depth investigation of the nature and extent of contamination,
called the Remedial Investigation (RI), in October 1999. As part of this effort, USEPA studied the risks
posed by the Mine Area Operable Unit to both human and ecological health. These efforts identified
arsenic, and to a lesser extent iron and lead, as the primary contaminants of concern (COC) for human
health at the Mine Area Operable Unit, and arsenic and other metals as potentially harmful to plant and
animal species. The RI report was released for public comment in November 2001 (EPA, 200la). The
Feasibility Study (FS) for the Mine Area Operable Unit, which evaluated cleanup alternatives for that
portion of the Site, was released for public comment in February 2004 (EPA, 2004a).

From April 2003 through February 2004, USEPA conducted a second removal action to reduce risks to
certain individuals living on the mine property and to others whose individual water supply wells had
demonstrated elevated levels of arsenic. Actions taken included the offsite relocation of the occupants of
two residences and the installation of water filtration treatment units at three residences.

In February 2004, USEPA issued its Proposed Plan for cleanup of the Mine Area Operable Unit. USEPA
held a public meeting to present the plan and take comments on February 26, 2004, at the Nevada County
Board of Realtors Office in Grass Valley, Nevada County, California, hi addition to comments taken at
the meeting, comments were taken during the public comment period which closed on March 26, 2004.
Following USEPA's review of comments received, this ROD was developed.

USEPA has conducted enforcement activities at the Site since its listing on the NPL in an effort to obtain
participation in the cleanup from parties responsible for the contamination. In June 2001, General Notice
letters were sent to the current property owner and to two corporate successors to previous
owners/operators of the mine. These letters, which were issued in conjunction with USEPA's Potentially
Responsible Party (PRP) search, notified the parties of the necessity for USEPA to spend federal funds
on the study and cleanup of the Site, costs for which the parties are potentially liable.

USEPA also issued Special Notice Letters to the same three parties in July 2003, notifying them of
USEPA's intent to initiate a Groundwater Operable Unit Remedial Investigation and offering them an
opportunity to conduct the work. To date, none of the PRPs identified by USEPA have offered to
perform work or reimburse USEPA for its costs.
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3 Community Participation

Following USEPA's practice at federal Superfund sites, after the listing of the Lava Cap Mine Superfund
Site on the NPL, USEPA developed a Community Involvement Plan that outlined the types of activities
envisioned to keep the local community informed. The plan also summarized key community concerns
going into the Superfund process, which were solicited from the public during community interviews
conducted in March 1999.

Throughout its involvement at the Site, USEPA has kept State and County agencies, the business
community, local non-profit organizations, and property owners near the Site informed of its activities
and the results of its studies. Under the Technical Assistance Grant (TAG) program, USEPA funded a
local organization— the Lava Cap Mine Superfund Coalition— to hire an independent technical advisor to
help the community understand the issues and represent their concerns regarding the Site. USEPA has
also held annual public meetings, frequent briefings of Nevada County staff, and has published periodic
newsletters. These newsletters are available through USEPA's web site at:

http://vosemite.epa.gov/r9/sfund/fsheet.nsf.

These newsletters and other documents referred to in this ROD are also available to the public as part of
the Administrative Record for this ROD at the Region 9 Superfund Records Center located at 95
Hawthorne Street in San Francisco, California. The Administrative Record is also available for public
review at the local information repositories at the Nevada County Library (980 Helling Way, Nevada
City, California) and the Grass Valley Public Library (206 Mill Street, Grass Valley, California).

USEPA issued its proposed cleanup plan for the Mine Area Operable Unit in February 2004 and
presented the plan at a public meeting held at the Nevada County Board of Realtors office in Grass
Valley the evening of February 26, 2004. (See Part HI of this ROD, the Responsiveness Summary, which
includes a transcript of the meeting.) The Proposed Plan specified how USEPA, in cooperation with
CA/DTSC, intends to protect people and the environment from contamination at the Mine Area of the
Site. It described the cleanup alternatives USEPA considered, and presented a preferred alternative, hi
addition to taking comments at the meeting, USEPA invited the public to submit comments on the
Proposed Plan over a thirty-day period from February 25 to March 26, 2004. USEPA did not receive any
requests for an extension of the comment period and it closed as planned.

In the development of this ROD, USEPA carefully considered all comments submitted. Most of the
comments received were either neutral or favorable toward USEPA's proposed cleanup. A few concerns
were raised or suggestions offered by commenters on how best to accomplish various aspects of the
cleanup, but none rejected USEPA's proposal. (See the Responsiveness Summary [Part HI of the ROD]
for further discussion of these issues.) Consequently, this ROD carries forth and adopts the preferred
alternative published in the Proposed Plan. USEPA will continue to work with the State of California
and local stakeholders during the design process to ensure that any concerns regarding implementation of
the remedy, should they arise, continue to be appropriately addressed.
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4 Scope and Role of Operable Units

The Lava Cap Mine Superfund Site as a whole comprises a large geographic area. The Mine Area
Operable Unit is part of the whole and comprises the portion of the Site where hardrock mining
operations took place, plus several contiguous land parcels. The Mine Area Operable Unit principally
comprises seven land parcels totaling an approximate 30 acres in size, 4 acres of which represent the
main tailings disposal area for the mine. The seven parcel numbers are as follows: 39-160-16; 39-160-
21; 39-160-25; 39-160-27; 39-160-28; 39-160-29; and 39-160-30. The boundary of the Mine Area
Operable Unit also incorporates a narrow band of property along the banks of Little Clipper Creek on
parcel numbers 39-170-66 and 39-170-77 located south or downstream of the location of the failed log
dam at the mine and to the north of the intersection of Tensy Lane and Greenhorn Road. USEPA is
issuing this ROD for the Mine Area Operable Unit.

The Mine Area Operable Unit is mostly comprised of disturbed land of an abandoned industrial
character. Two of the seven land parcels discussed above (39-160-16 and 39-160-21) are located away
from the mine's disposal areas and appear to be primarily residential in character; limited quantities of
contaminated soil are located on these parcels and may be associated with construction fill or road
building activities. Another two of the seven parcels (39-160-27 and 39-160-29) do not have any
residential use at present but also contain limited quantities of contaminated soil. The three remaining
parcels (39-160-25; 39-160-28; and 39-160-30) contain the majority of the contaminated areas of the
operable unit, including: one residence built on or adjacent to mine tailings and waste rock; one residence
surrounded by considerable deposits of mine tailings and/or waste rock used for construction fill or road
building; the mine's process buildings (the mill building, assay building, cyanide building and other
smaller co-located structures); the mine's disposal areas (which include waste rock and tailings,
sometimes interspersed); the central mine shaft; the adit, from which contaminated mine drainage
emanates as surface water flow; stretches of Little Clipper Creek which contain contaminated sediment
and which carry contaminated surface water flows; and the failed log dam placed across Little Clipper
Creek. As discussed above, two further parcels downstream of the log dam and north of Greenhorn Road
contain narrow bands of accumulated contaminated sediments. Greenhorn Road represents the
southernmost boundary of the Mine Area Operable Unit. (See Figure 2/Mine Area Operable Unit.)

Beyond the boundaries of the Mine Area Operable Unit, tailings produced at the mine have traveled a
distance of over 11A miles downstream, spreading over an area approximately 7 acres in size located in a
low-density residential area. The complexity of cleanup issues in the downstream areas has led USEPA
to separate out that part of the Site for further analysis. USEPA has designated that subject area as the
Lost Lake Operable Unit (See Figure 3/Operable Units).

Additionally, tailings and/or water discharging from the mine and/or waste tailings may have contributed
to elevated levels of arsenic that have been found in the local groundwater system. The groundwater
investigation at the Site is the most complex of all and USEPA has further separated out that portion of
the Site for additional study by designating the Groundwater Operable Unit.

The Mine Area Operable Unit in comparison to the rest of the Site presents fewer complexities in the
development of cleanup alternatives. This is why USEPA first arrived at a cleanup decision for the Mine
Area Operable Unit. Rather than postpone this part of the cleanup while developing plans for remaining
areas, USEPA has decided to divide the overall Site cleanup into phases. By designating the Mine Area
Operable Unit, USEPA has enabled this part of the cleanup to proceed.
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The Lost Lake Operable Unit (see Photo 3) begins
where the Mine Area Operable Unit ends, comprising:
the Little Clipper Creek drainage south of Greenhorn
Road; the Clipper Creek drainage downstream of its
confluence with Little Clipper Creek; Lost Lake; and
areas downstream of Lost Lake in Little Greenhorn
Creek.

The Groundwater Operable Unit encompasses the
study of areas of potentially-impacted groundwater,
from the Mine Area Operable Unit in the north to the
Lost Lake Operable Unit to the south. The
groundwater system consists of fractured bedrock

! penetrated by mine shafts and tunnels and overlain by
mine tailings; complexities in this system have made it
necessary for USEPA to make additional resources

available to more fully evaluate current and potential future groundwater impacts arising from Site-
related contamination. The groundwater study is further complicated by the presence of naturally-
occurring arsenic within the groundwater system.

Photo 3: Lost Lake c. 2003
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5 Site Characteristics

The Mine Area Operable Unit covers approximately 30 acres in a forested area of the Sierra Nevada
foothills southeast of Nevada City and east of Grass Valley, Nevada County, California, comprising the
historic mine property and several contiguous parcels of land which have been impacted by mining
activities. It also incorporates a narrow band of property along the banks of Little Clipper Creek from the
location of the failed log dam (to the north) to the point at which the creek crosses beneath Greenhorn
Road (to the south). Large rural residential lots surround the mine. The now-inoperative mine is situated
on the southern slope of Banner Ridge. The elevation at the central mine shaft is about 2,840 feet above
sea level and drops off rapidly toward the southern property boundary. The property which comprises
the Mine Area Operable Unit is located within the Little Clipper Creek drainage basin, which drains to
the south away from the mine. (See Figure 4/Mine Features and Major Source Areas; and Figure 5/Little
Clipper Creek Source Area).

The site characteristic information presented in this section is also available in greater detail in the
Remedial Investigation (RI) and Feasibility Study (FS) Reports (USEPA 2001a and 2004a, respectively).
To determine the nature and extent of contamination at the Site, USEPA conducted three main rounds of
data gathering, in October-November 1999, January 2000, and May-June 2000. Media sampled at the
Site included groundwater, surface water, soil, and sediment. These media were sampled at both
suspected source areas and also at "reference" or "background" locations unaffected by historical Site
activities. Supplementary data collection events were also subsequently conducted to address additional
questions that arose from data collected during the three main sampling events. Because this ROD only
addresses cleanup of the Mine Area Operable Unit, only data collected from that portion of the Site are
addressed here.

Sampling efforts at the Mine Area Operable Unit were guided by visual evidence of historic mining and
mine waste disposal activities and also by the results of by previous investigations conducted by
CA/DTSC and the screening level investigations conducted during the pre-listing Superfund Site
Investigation process. Source areas identified by these processes of evaluation were as follows: process
buildings; disposal areas composed of waste rock and tailings; other disturbed areas where the surface
soils resemble the processed mine tailings; water emanating from the mine and the disposal areas; and
surface drainages where sediment resembling the processed mine tailings exists.

In chemical terms, the sampling effort included broad screening of the categories of contaminants that
would be expected to occur as a result of hardrock mining operations, including: metals and inorganic
constituents present in processed native ore and any chemicals added during the processing of ore. Data
collected by State regulatory authorities prior to the listing of the Site on the NPL pointed to arsenic and
other metals being the likely contaminants of concern. Chemical constituents that are commonly
introduced during processing of ore were considered, including mercury (used in gold and silver
amalgamation processes) and cyanide (used in recovering gold and silver from waste tailings). Although
few organic constituents were generally in use during the era of mining operations at the Site, USEPA
did conduct limited sampling for organic constituents and confirmed they were not present.

For the purposes of developing and evaluating cleanup alternatives, USEPA divided the Mine Area
Operable Unit into three subareas because of their unique characteristics (terrain and contaminant
sources present). The data collected during USEPA's studies will be discussed in greater detail below in
terms of the three subareas: 1) mine area residences; 2) mine buildings, tailings, waste rock,
contaminated mine drainage; 3) areas of Little Clipper Creek downstream of the mine but upstream of
Greenhorn Road (Greenhorn Road being the southern boundary of the Operable Unit).
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5.1 Background Levels of Contamination

USEPA's approach to establishing background concentrations (See Table 1) for the Lava Cap Mine
Superfund Site followed the framework set forth by CA/DTSC in the Final Policy of Selecting Inorganic
Constituents as Chemicals of Potential Concern at Risk Assessments at Hazardous Waste Facilities and
Permitted Facilities (DTSC, 1997). The guidance defines "ambient, conditions" as concentrations of
metals in media in the vicinity of a site but which are unaffected by site-related activities. Ambient
conditions are also referred to as "local background". The CA/DTSC guidance states that when few data
are available to describe background conditions (i.e., less than 20 samples), both the shape of the
background distribution and its upper extremes are uncertain and the value representative of ambient
conditions should be a measure of central tendency, such as the arithmetic mean or an upper confidence
interval around the mean. When ambient conditions are well described, (i.e., sample sizes are larger and
the distribution is well defined), an estimate of an upper percentile of the ambient distribution, such as
the upper 95th or 99th percentile, may be used.

Media

surface soil

surface
water

groundwater

sediment

Number of Samples

18

24

8

13

Background Level

20.0 milligrams per kilogram
(mg/kg) or parts per million (ppm)

1.8 micrograms per liter (/tg/L) or
parts per billion (ppb)

IS.Oppb

24.6 ppm

Statistical Basis

Maximum Detection(essentially
the same as the 95th Percentile).

95th Percentile

95th Upper Confidence Limit
(UCL) of the Mean

95* UCL of the Mean

Table 1: Background Levels of Arsenic in Various Media

The background data set for the Site was created by combining data collected between October 1999 and
November 2002 from the three reference areas: Reference Area 1 (upgradient of the mine), Reference
Area 2 (Clipper Creek upgradient of the confluence with Little Clipper Creek), and Reference Area 3
(Little Greenhorn Creek upgradient of the confluence with Clipper Creek). Three soil samples were
excluded from the background data set because they were not considered to be representative of ambient
conditions, i.e. it was determined that they were obtained from areas disturbed by human influence,
possibly including fill and/or road building activities using waste rock and potentially mine tailings.

The background data sets were tested for normality using the Shapiro-Wilk test, as described in the
USEPA guidance Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities Addendum to
Interim Final Guidance (USEPA, 1992a). The 95 percent UCL of the mean was calculated for data that
best fit a normal distribution. For data that best fit a lognormal distribution, the 95 percent UCL was also
calculated using the Land method as described in the USEPA guidance Supplemental Guidance to RAGS:
Calculating the Concentration Term (USEPA, 1992b). The Land approach was found to be sensitive to
deviations from lognormality and small sample sizes. UCLs calculated using the Land method for
lognormally distributed data were much greater than UCLs calculated using assumptions of normality,
and in many cases, were greater than the maximum detected concentration in the background data set.
Because the lognormal UCL values were not as conservative, the 95 percent UCL was calculated for all
data sets assuming a normal.distribution.

11-14



PART II - DECISION SUMMARY
LAVA CAP MINE SITE - MINE AREA (OU1)ROD

The 95th percentile of the population was selected as the background value for the surface soil data sets,
which Contained 18 data points after the outliers had been removed. In most cases, the surface soil data
were found to fit a normal distribution. The 95th percentile of the population was also selected as the
background value for the surface water data set comprised of 24 unfiltered samples. .The 95 percent UCL
of the mean, calculated using the assumptions of normality as described above, was selected as the
background value for the smaller groundwater and sediment data sets.

The final determination of the background value included a comparison of the selected UCL or 95th

percentile value to the maximum concentration detected in the background samples. If the maximum
concentration detected was less than the UCL or percentile value, the maximum concentration was
chosen to represent background rather than the statistically-based number.

5.2 Mine Area Residences

A total of four residences, one of which may date back to the period of active mining at the Site, and
three others that are of more recent vintage, have up until recently been maintained and inhabited at the
Mine Area Operable Unit (See Figure 6/Mine Area Residences). As of the date of this ROD only two of
these homes are occupied, the occupants of the other two having been relocated as part of a response
action taken by USEPA (see Section 2).

The oldest residence is a rustic cabin located in closest proximity to the mine buildings and is referred to
as the "Upper Rental". It appears to have been built on top of waste rock and is located directly adjacent
to the tailings disposal area. Sampling of surface soils around this residence revealed levels of arsenic as
high as 1,750 ppm. In comparison, levels of arsenic in samples taken from surface areas of the waste
rock and tailings disposal areas averaged 1,336 ppm, suggesting that there are mine tailings located
directly adjacent to the Upper Rental. For the purposes of developing a preliminary indication as to
whether a risk may exist at a Superfund site, USEPA Region 9 has developed media-specific contaminant
screening levels called preliminary remediation goals (PRGs) (USEPA, 2003a). Different PRGs have
been established for different exposure scenarios (e.g., residential versus industrial) and for some
contaminants a PRG exists for both non-cancer risks and cancer risks. For arsenic in soil under a
residential exposure scenario, the non-cancer PRG is set at 22 parts per million (the cancer PRG is orders
of magnitude lower and well below arsenic background levels). Arsenic levels in soil that are above
background levels in soil (see Table 1) and above USEPA's PRG suggest that cleanup may be necessary.
As can be seen from the data referenced above, levels of arsenic in soil adjacent to the Upper Rental are
almost 80 times higher than the PRG. USEPA considers the Upper Rental unsafe to live in under present
conditions. USEPA relocated the sole occupant in 2003, and has determined that it will be necessary to
demolish the residence as part of the cleanup (see Section 12).

Another residence is located a little further to the south of the mine buildings but within approximately
300 feet of the main tailings pile and is referred to as the "Lower Rental". Sampling of surface soil
around this residence revealed levels of arsenic as high as 1,230 parts per million, which again is a level
similar to that found in surface soil at the main disposal areas. USEPA also considers this residence
unsafe to live in at present. In 2004, USEPA relocated the family inhabiting the residence. During
implementation of the Mine Area remedy USEPA will make a final determination as to whether arsenic
in soil can be cleaned up to a point where the Lower Rental is suitable for future residential use;
preliminary indications are that the parcel can be remediated to permit future residential use.
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The other two residences are located a considerable distance from the main contamination sources.
Sampling was also conducted in these locations and it was determined that arsenic levels there are still
elevated in comparison to background levels. These levels are not considered high enough to warrant
relocation of the residents in the short term. However because they exceed USEPA's cleanup goals,
remediation of contaminated soil will be necessary as discussed in Section 12.2.1 below.

The total volume of soil containing arsenic in excess of health-based levels in these residential areas is
estimated at 2,700 cy. hi the long term, these soils containing elevated levels of arsenic will need to be
managed as part of the overall cleanup, as described in Section 12.2,1.

The COC that drives human health risk for this subarea is arsenic (see Table 2). Iron and lead were also
noted as COCs for this residential scenario. Whereas arsenic is a known human carcinogen, iron and
lead are not.

COC

Antimony

Arsenic

Cadmium

Cobalt

Copper

Cyanide

Iron

Lead

Manganese

Mercury

Nickel

Selenium

Silver

Zinc

Human Health

no

yes

no

no

no

no

yes

yes

no

no

no

no

no

no

Ecological Health

yes

yes

yes

yes

yes

yes

no

yes

yes

yes

yes

yes

yes

yes
Table 2: Contaminants of Concern in Soil and Sediment

Although groundwater at the Site is being investigated under a separate Groundwater Operable Unit,
some discussion of its occurrence is warranted here. Fractures and joints in the bedrock (and also the
constructed network of shafts and tunnels) underlying the Mine Area contain groundwater which is
considered a potential source of drinking water. This local bedrock system appears to be connected with
the greater regional aquifer system that is the source of domestic drinking water at and in the Site
vicinity. The mine tailings and waste rock overlying the bedrock contain shallow saturated zones
showing measurable levels of arsenic, and water emanating from the mine workings also contains
measurable levels of arsenic. Groundwater monitoring shows that the aquifer system as a whole also
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contains "background" or naturally occurring levels of arsenic. Therefore without further study it is not
know the degree to which the Site is contributing to arsenic in groundwater. However, it is known that
levels of arsenic in local domestic water supply wells on the mine property appear to be higher than the
aforementioned "background" levels (see Table 1), which suggests the mine may be contributing to
elevated levels of arsenic within the aquifer.

5.3 Mine Buildings, Tailings, Waste Rock, and Mine
Drainage

The most pronounced surface features at the Mine Area Operable Unit consist of the mine buildings and
the waste rock and tailings piles (see Figure 7/Mine Buildings, Waste Rock, Tailings Area, Mine
Drainage). The waste rock and tailings piles comprise a disposal area of several acres of the mine
property near the central mine shaft. Geologically speaking, the Sierra Nevada physiographic province in
which the Site lies is characterized by intrusive and volcanic rock as well as metamorphosed sedimentary
rock. The waste rock found at the surface of the Site is a mixture of the various types of meta-
sedimentary, igneous intrusive, and meta-volcanic rock underlying the Site; this waste rock was not
processed through the stamp mill because it did not contain sufficient quantities of gold and silver,
therefore it was discarded. Although the waste rock contains arsenic, it continues to be bound up in the
rock matrix and does not appear to be readily available to the environment.

In contrast, the tailings, consist of finely ground rock of similar type. These tailings range in composition
from fine sand to silty clay, and appear dark gray where wet and unoxidized, lighter in color where
weathered. The gold and silver occurred in quartz veins intrusive to the metasedimentary rock. As the
native ore bodies contained significant quantities of arsenic, and as processing of the ore did not alter the

arsenic, it remains present in the tailings in significant
quantities and in a form that is available to the
environment.

Arsenic concentrations in surface soil taken from the
tailings and waste rock disposal areas averaged 1,340
ppm. Again, this level greatly exceeds the PRG of 22
ppm (see Section 5.2 for a discussion of the meaning
of the PRG value). The volume of waste tailings in the
Mine Area is estimated at 50,000 cy and the volume of
waste rock is estimated at 160,000 cy.

Several structures are present at the Mine Area. The
head frame is still visible above the central shaft (see
Photo 4). Horizontal access to Lava Cap Mine was
through an adit, or entrance, connected by a tunnel to
the central shaft; this adit has collapsed during the
intervening years since the mine ceased to operate in
1943. Large timber frame and sheet metal sheathed
buildings that formerly housed the stamp mill,
flotation plant, cyanide treatment facility, assay office,

Photo 4: Head frame c. 2003 anc* storerooms, are in varying states of disrepair.
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Arsenic concentrations of up to 31,200 ppm were found in surface soil within and around the cyanide and
mill buildings. Cyanide concentrations of up to 419 ppm were detected in soil samples in and around the
cyanide building (this, is by far the most significant concentration of cyanide found at the Site; levels
elsewhere are below health screening levels).

Water discharges to the surface continuously from the mine workings through the caved-in adit entrance.
(See Photo 5.) Under normal, non-storm conditions, the flow rate from the adit has been measured in the
range of 50 to 200 gallons per minute (gpm). Under these discharge conditions arsenic levels in water

have registered as high as 910 ppb. For comparison,
the federal primary drinking water standard, or
Maximum Contaminant Level (MCL) for arsenic has
been set at 10 ppb. During the rainy season, flow at the
adit increases (it has been measured by USEPA as high
as 1,800 gpm) and concentrations of arsenic decrease
(but remain at or above 200 ppb). Rainy season flows
at the adit are believed to include a component of
surface runoff in addition to mine drainage. In 1997
USEPA captured and began diverting flow from the
adit to a point in Little Clipper Creek downstream of
the damaged log dam. Flows in Little Clipper Creek
originating upstream of the mine are also currently
being diverted around the tailings pile and dam.

Water also flows continuously out of the base of the
damaged log dam (at rates ranging from 20 gpm during
the dry season up to 300 gpm during the rainy season).
This flow is believed to be primarily comprised of
surface runoff that has entered the waste rock and
tailings piles and seeps through the disposal area. This
flow also shows elevated levels of arsenic (ranging
from 80 ppb in the wet season to 270 ppb during the
dry season). The water flowing out of the base of the
log dam enters the historic Little Clipper Creek stream
channel. Again, the COC that drives human health risk

is arsenic. Lead and iron are also considered COCs for this exposure scenario.

5.4 Little Clipper Creek Downstream of the Mine and
Upstream of Greenhorn Road

Historically, mine tailings left the mine property through the Little Clipper Creek drainage and collected
in various low-lying or flat locations of the drainage downstream of the mine (see Figure 5). One such
location where tailings were deposited is located directly to the north of Greenhorn Road. These
localized deposition areas occur on what are now residential parcels; however the houses themselves are
built some distance from the creek and at an elevation above the creek. Therefore, the only contact
persons would be expected to have with the tailings in these areas would occur through recreational

Photo 5: Caved-in adit c. 2004
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exposure. Nevertheless, USEPA considers levels of arsenic found in the sediments in the drainage to be
unhealthful (averaging 669 ppm). An estimated area of an acre or less is impacted, containing an
estimated total volume of tailings of 2,000 cy. Recreational users of Little Clipper Creek are also
expected to come into contact with contaminated surface water through wading. The COC that drives
human health risk from surface water contact is arsenic (see Table 3). Lead and iron are not considered
human health COCs for this exposure scenario.

COC

Antimony

Arsenic

Barium

Beryllium

Cadmium

Cobalt

Copper

Cyanide

Lead

Manganese

Mercury

Nickel

Silver

Zinc

Human Health

no

yes

no

no

no

no

no

no

no

no

no

no

no

no

Ecological Health

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes
Table 3: Contaminants of Concern in Surface Water

5.5 Conclusions and Conceptual Site Model

The Conceptual Site Model identifies the mechanisms under which the contaminant sources which have
been described above can result in releases to the environment, and the potential pathways that
contaminants of concern could follow that could result in exposure to human and ecological receptors.
For a graphic representation of the model see Figure 8/Conceptual Site Model.

The model indicates that potentially complete exposure pathways exist that could harm human health and
the environment if Site contaminants are not addressed through remedial actions.

There are currently mechanisms at the Mine Area Operable Unit under which current residents, future
construction workers, and current recreational users could be subject to unacceptable risks. Completed
exposure pathways include dermal contact with contaminated soil or sediment; dermal contact with
contaminated surface water; ingestion of contaminated soil or sediment; ingestion of contaminated
surface water; and inhalation of contaminated soil/wind borne dust. Additionally, ingestion of, and
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dermal contact with, contaminated groundwater is also possible in cases where residential wells in use
contained elevated levels of arsenic.

There are also mechanisms in place through which terrestrial and aquatic ecological receptors could be
subjected to unacceptable risks. Terrestrial receptors face such completed pathways as: ingestion of
contaminated surface water and biota; and dermal contact with contaminated water, soil and sediment.
Aquatic receptors face such completed pathways as: ingestion of contaminated surface water, sediment,
and biota; and dermal contact with contaminated surface water and sediments.

5.6 Data Quality

As is the practice at federal Superfund sites, USEPA instituted a Quality Assurance/Quality Control
(QA/QC) program for data collection at the Lava Cap Mine Superfund Site. The purpose of such a
program is to ensure that the data collected during the investigation process is meaningful, and that the
cleanup decisions made based upon the investigation's results are scientifically supportable. USEPA's
review of the data quality procedures implemented at the Site concluded that proper laboratory analytical
methods were used; proper sample collection procedures were followed in the field; the use of duplicate
samples introduced a high degree of confidence in the data; and very few data points needed to be
rejected due to concerns about their veracity. USEPA is confident that the data collected support the
Mine Area Operable Unit cleanup adopted in this ROD.
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6 Current and Potential Future Land
and Resource Uses

6.1 Existing Land Use

The Mine Area Operable Unit includes both abandoned industrial process areas and residential areas.
The Operable Unit includes seven parcels associated with the historic mine, and an additional two
parcels not associated with the mine but on which mine tailings have been deposited by surface water
transport from the mine.

The more complex area of the Mine Area Operable Unit is the historic mine property, which is divided
into seven land parcels. All seven parcels are zoned with the Nevada County use designation RA-5
(Residential/Agricultural). The parcel numbers and a discussion of their current use is as follows.

Parcel 39-160-21, contains the private single family residence of the owner of the seven parcels. It
appears that this parcel has historically been limited to residential use, although it appears based on
visual evidence and environmental sampling that construction fill and/or road building activities have
resulted in the placement of relatively small quantities of mine tailings on this parcel. The residence
located on this parcel relies on a residential well on the same parcel for water supply. USEPA's
monitoring program has shown water from this well consistently exceeds the MCL for arsenic of 10 ppb.
There is currently a single-tap water treatment system connected in this household which was installed by
the property owner. USEPA's monitoring program has shown that this treatment system has effectively
reduced arsenic at the tap to a level below the MCL.

Parcel 39-160-16. contains one single family residence which is currently occupied as a rental unit. It
appears that this parcel has historically been limited to residential use, although it appears based on
visual evidence and environmental sampling that construction fill and/or road building activities have
resulted in the placement of relatively small quantities of mine tailings on this parcel. The residence
located on this parcel relies on a residential well on the same parcel for water supply. USEPA's
monitoring program has shown water from this well consistently exceeds the MCL for arsenic of 10 ppb.
There is currently a single-tap treatment system installed at this residence as a result of USEPA's
response action taken in April 2003 (see Section 2). USEPA's monitoring program has shown that this
treatment system has effectively reduced arsenic at the treated tap to a level below the MCL.

Parcel 39-160-25. which is the largest parcel, contains the mine's process buildings, and the main waste
rock and tailings piles. It also contains one residence. This residence, referred to in this ROD as the
Upper Rental, is currently unoccupied as the result of USEPA's response action taken in April 2003 (see
Section 2). This is the parcel where the majority of the contaminated soil exists, and the parcel from
which contaminated surface water emanates from the mine adit and from seeps at the tailings disposal
area. The currently unoccupied residence located on this parcel in past has relied on a residential well
located on parcel 39-160-16 for water supply. USEPA's monitoring program has shown water from this
well consistently exceeds the MCL for arsenic of 10 ppb.

Parcel 39-160-30. which is located to the south of the parcel on which the historic mine buildings are
located (39-160-25, discussed above), currently contains one residence, referred to as the Lower Rental.
This residence is currently unoccupied as the result of USEPA's response action taken in April 2003 (See
Section 2). It appears based on visual evidence and environmental sampling that construction fill and/or
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road building activities have resulted in the placement of removable quantities of mine tailings on this
parcel. The currently unoccupied residence located on this parcel in past has relied on a residential well
located on the same parcel for water supply. USEPA's monitoring program has shown water from this
well consistently exceeds the MCL for arsenic of 10 ppb.

Parcel 39-160-27. which is located to the east of the parcel on which the historic mine buildings are
located (39-160-25, discussed above), currently does not contain any residences, and appears to contain
limited quantities of tailings at the westernmost corner of the parcel. It appears that the westernmost
corner of the parcel is crossed by the existing Little Clipper Creek diversion structure.

Parcel 39-160-28. which is located to the south of, and which borders the tailings disposal area which
occupies parcel 39-160-25 (discussed above), contains the failed log dam and an additional quantity of
tailings. There are no residences located on this parcel.

Parcel 39-160-29. which is located to the south of parcel 39-160-30 (discussed above), contains no
residences, and Site impacts appear based on visual evidence and environmental sampling to be limited
to road building activities that have resulted in the placement of relatively small quantities of mine
tailings on this parcel.

The least extensive discrete portion of the Mine Area Operable Unit comprises the two parcels located
off of the historic mine property (parcel numbers 39-170-66 and 39-170-77). These parcels contain the
area along Little Clipper Creek south of the log dam and north of Greenhorn Road where tailings have
accumulated (see Figure 5 above). This area is characterized by a narrow band of contamination located
on residential property. The two parcels are zoned for residential use and are currently occupied by one
single family residence per parcel. The residences are located higher in elevation than, and a
considerable distance from (as a consequence of the large parcel sizes), the Little Clipper Creek drainage.
Therefore current exposure is considered recreational in nature. The two homes located on these parcels
rely on individual residential wells for water supply. One of the wells serving one of the residences has
consistently exceeded the MCL for arsenic of 10 ppb and the property owners currently have an installed
water treatment system which reduces arsenic levels in the household water supply to levels below the
MCL. The other residence is served by an individual well which consistently does not exceed the MCL
for arsenic (the property owner drilled this well to replace the original well, which did exceed the MCL
for arsenic).

6.2 Future Land Use

USEPA envisions future land use as follows for the nine parcels discussed in Section 6.1 above. Any
land use restrictions that may be necessary to achieve these uses are discussed as part of Section 9
(Remedial Alternatives) below.

39-160-21: Due to the limited extent of contaminated soil located on this property, it is expected to
remain in residential use. Based on the Selected Remedy (see Section 12 below), USEPA believes that
following completion of the remedial action there will be no need for future surface use restrictions on
this parcel. Whether groundwater use restrictions may be necessary will be determined at the completion
of USEPA's ongoing Groundwater Operable Unit Remedial Investigation and Feasibility Study.
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39-160-16: Due to the limited extent of contaminated soil located on this property, it is expected to
remain in residential use. Based on the Selected Remedy (see Section 12 below), USEPA believes there
will be no need for future surface use restrictions on this parcel. Whether groundwater use restrictions
may be necessary will be determined at the completion of USEPA's ongoing Groundwater Operable Unit
Remedial Investigation and Feasibility Study.

39-160-25: USEPA believes that continued residential use of this parcel would not be consistent with the
Selected Remedy (see Section 12) which results in waste being left in place; furthermore the Selected
Remedy relies on engineering controls which must be protected from the encroachment and interference
that would inevitably result from residential development. Therefore use restrictions will be necessary as
discussed in Section 12. USEPA does not expect that the Upper Rental will remain standing because of
the combination of its precarious structural condition and its location on top of waste rock and directly
adjacent to the tailings disposal area, which places it in the path of earth moving activities, specifically
the re-contouring of the waste rock (see Section 12). As discussed previously in this section of the ROD,
the issue of groundwater use restrictions is being deferred until the completion of USEPA's ongoing
Groundwater Operable Unit Remedial Investigation and Feasibility Study.

39-160-30: USEPA beleves its response action will reduce contaminant levels in soil on this parcel to
cleanup goals (see Section 8 below) and that surface use restrictions will not be necessary. Whether
groundwater use restrictions may be necessary will be determined at the completion of USEPA's ongoing
Groundwater Operable Unit Remedial Investigation and Feasibility Study. Should re-occupation of the
residence be made possible, as is expected, by completion of USEPA's Selected Remedy as outlined in
this ROD, consistent with USEPA's response action taken in April 2003 (see Section 2), continuation of
treatment would be required for groundwater obtained from any well or wells located on the property and
used for this residence's water supply.

39-160-27: USEPA believes that due to the limited impact of the Selected Remedy on this parcel, future
use of this parcel would be consistent with its current zoning of Residential/Agricultural. A site survey
will determine whether the Little Clipper Creek diversion structure which is part of the Selected Remedy
crosses this parcel: if so, surface use restrictions would be necessary to protect the integrity of the
diversion structure (see Section 12). Whether groundwater use restrictions may be necessary will be
determined at the completion of USEPA's ongoing Groundwater Operable Unit Remedial Investigation/
Feasibility Study.

39-160-28: USEPA believes that because this parcel contains the failed log dam, which is due to be
replaced by a rock buttress to be located on the same parcel (see Section 12), residential use of this parcel
would not be consistent with protection of the physical integrity of the Selected Remedy. Therefore use
restrictions would be necessary as discussed in Section 12. As discussed earlier in this section of the
ROD, the issue of groundwater use restrictions is being deferred until the completion of USEPA's
ongoing Groundwater Operable Unit Remedial Investigation and Feasibility Study.

39-160-29: USEPA believes that due to the limited impact of the Selected Remedy on this parcel, future
use of this parcel would be consistent with its current zoning of Residential/Agricultural. It may be
necessary to place an asphalt cap over the existing gravel driveway which traverses this parcel: if so,
surface use restrictions would be necessary to protect the integrity of the asphalt cap (see Section 12).
Whether groundwater use restrictions may be necessary will be determined at the completion of
USEPA's ongoing Groundwater Operable Unit Remedial Investigation and Feasibility Study.
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39-170-66 and 39-170-77: Due to the limited extent of contaminated sediment located on these
properties, they are expected to remain in residential use. Based on the Selected Remedy (see Section 12
below), USEPA believes there will be no need for future surface use restrictions on these two parcels.
Whether groundwater use restrictions may be necessary will be determined at the completion of
USEPA's ongoing Groundwater Operable Unit Remedial Investigation/Feasibility Study.
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7 Summary of Site Risks

In 2001, USEPA prepared baseline risk assessments for human health and ecological risk at the Lava Cap
Mine Superfund Site, including the Mine Area Operable Unit. The baseline human health risk assessment
(HHRA) and ecological risk assessment (ERA) are included as Appendices E and F, respectively, to the
Public Release Draft Lava Cap Mine RI Report (USEPA, 200la).

The risk assessments estimate the human health and environmental risks that the site could pose if no
cleanup actions were taken (this is why it is referred to as a baseline risk assessment). They are one of
the factors that USEPA considers in deciding whether to take action at a site. The risk assessments are
also used to identify the contaminants and exposure pathways that need to be addressed by the remedial
action. The HHRA and ERA indicate that multiple completed exposure pathways pose a significant
potential risk to human and ecological receptors. This section of the ROD summarizes the results of the
risk assessments for the Mine Area Operable Unit.

The Mine Area Operable Unit has experienced historical uses that are industrial in nature, specifically
gold and silver mining and ore processing, with some residential use. Mining activity ceased in 1943 and
from that point to the present, the surrounding areas have become residential. Due to the wooded nature
of the landscape and the presence of surface water features, there are also believed to be recreational uses
associated with residential use. The parcels that make up the Mine Area Operable Unit and adjacent

parcels are all privately held,
therefore recreational exposure
would mainly be from residents
and, potentially, trespassers.
USEPA assessed both human
and ecological risks for the Mine
Area Operable Unit based on
continuation of current
residential/recreational land uses
and also based on theoretical
worker exposure. The latter was
evaluated assuming the property
would be used as a workplace
under current unremediated
conditions (given the failures to
reopen the mine the assumptions
were not for workers actively
manipulating the mine workings,
waste rock, and tailings, but for
incidental contact with these

Photo 6: Warning sign posted by USEPA c. 2003

materials while undertaking some other construction-related business). The risk assessments concluded
that arsenic presents the primary risk to human and ecological health at the Site. As discussed below,
USEPA's HHRA also included lead and iron as contaminants of concern for human exposure. USEPA
has posted the Mine Area warning of these risks (See Photo 5). As demonstrated by the facts discussed
below, including the Site-specific occurrence and chemical concentration data for chemicals of concern,
and the risks associated with completed exposure pathways, the response action selected in this ROD is
necessary to protect the public health or welfare or the environment from actual or threatened releases of
hazardous substances into the environment.
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7.1 Summary of Human Health Risk Assessment

The HHRA was prepared in accordance with USEPA guidance (USEPA Risk Assessment Guidance for
Superfund, Parts A-D (RAGS) (USEPA 1989a, 1991b, 1991c, 1991d, 1998a)). The HHRA evaluated
risks at the Mine Area Operable Unit to three categories of potentially exposed individuals:

• theoretical regularly employed outdoor workers (there are currently no regularly employed workers);

• residents on the mine property; and

• residents and recreational users of Little Clipper Creek below the mine.

The most significant routes of exposure are through the incidental ingestion of arsenic in soil, sediment,
surface water, and airborne dust. Residents are also potentially exposed to risk from ingestion of
elevated levels of arsenic in contaminated groundwater. USEPA concluded that conditions at the Mine
Area Operable Unit pose unacceptable risks to human health for both cancer and non-cancer risks. The
acceptable risk range cited in the NCP for excess cancer risk is between one in ten thousand and one in
one million exposed individuals. In contrast, at the Mine Area Operable Unit, the excess lifetime cancer
risk (the risk of contracting cancer above and beyond such risks in the general population) was estimated
by USEPA to be as high as 1 case per 200 exposed individuals for the theoretical worker scenario and for
residents of the mine property. The following sections discuss these conclusions in greater detail.

7.1.1 Identification of Chemicals of Concern
As discussed above, in terms of human health risk, arsenic has been identified as the main chemical of
concern, along with, for the worker and mine resident scenarios, iron and lead. Table 4 presents the
COCs and associated Exposure Point Concentrations. The Exposure Point Concentrations are calculated
by applying statistical methods to the data set for contaminant occurrence at the Site, and represent the
highest concentration of the contaminant a person could reasonably be expected to encounter at the Site.

Arsenic is a known human carcinogen. It is one of the earth's elements and cannot be destroyed,
Because it occurs naturally, it is commonly present in soil, food, and even drinking water. However, the
highest levels of arsenic found at the Site by far exceed the amounts that are commonly found in food
and drinking water. The most characteristic effect of long term oral exposure to arsenic is a pattern of
skin changes such as darkening of the skin or the formation of warts on the palms, soles of the feet, and
torso. These changes sometimes develop into cancer. According to the Agency for Toxic Substances
and Disease Registry (ATSDR), ingestion of arsenic has been associated with increased risks of cancer of
the liver, bladder, kidneys, prostate, and lungs.

Lead is also one of the earth's elements and is naturally present in soil, food, and even drinking water.
According to ATSDR, the main target for lead toxicity is the nervous system in both adults and children,
although children are considered the more sensitive population. At high levels of exposure lead can
severely damage the brain and kidneys in adults and children, and in pregnant women, high levels of
exposure may lead to miscarriage. There is currently inadequate evidence to suggest that lead causes
cancer in humans.

Iron is also one of the earth's elements and, similar to arsenic and lead, is naturally present in soil, food,
and even drinking water. Unlike arsenic and lead, it is widely considered to be an essential nutrient, and
serves an important function in the human body for oxygen transport and metabolism. Iron deficiency is
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common in some subsets of the human population, however, according to the National Institutes of
Health, iron overload is also a potential problem in which excess iron is stored in the organs such as the
liver and the heart, with the potential to damage those organs. There is no evidence to suggest that iron
causes cancer in humans.

Exposure
Point

Chemical o:F
Concern

Frequency
of Detection

Units Minimum
Concentration

Maximum
Concentration

Exposure Point
Concentration

Statistical
Measure

Mine Area Soil - Potential Future Worker

Arsenic

Lead

Iron

29/29

29/29

29/29

ppm

ppm

ppm

63.9

11.4

5,090

31,200

2,320

146,000

13,000

1,180

70,400

95% UCL

95% UCL

95% UCL

Mine Area Soil - Current Resident

Arsenic

Iron

23/23

23/23

ppm

ppm

4.7

9,720

1,750

58,400

1,750

40,000

Maximum

95% UCL

Mine Area Groundwater- Current Resident

Arsenic 5/5 ppb 11.2 56.8 56.8 Maximum

Little Clipper Creek Soil/Sediment - Current Resident/Recreational User

Arsenic 12/12 ppm 53.9 1,150 749 95% UCL

Little Clipper Creek Surface Water - Current Resident/Recreational User

Arsenic 14/14 ppb 19 285

Little Clipper Creek Groiundwater - Current Resident/Recreational User

Arsenic 3/3 ppb 28.5 46.3

162 95% UCL

46.3 95% UCL

Notes:
ppm= mg/kg
ppb = ug/L
95% UCL = 95 percent upper confidence limit

Table 4: Contaminants of Concern and Exposure Point Concentrations

7.1.2 Exposure Assessment

Exposure refers to the potential contact of an individual (sometimes referred to as a receptor) with a
chemical. Exposure assessment is the determination or estimation of the magnitude, frequency, duration,
and route of potential exposure. The exposure assessment methodology used in the baseline risk
assessment follows the procedures outlined in Chapter 6 of RAGS, Part A (USEPA, 1989a). This section
briefly summarizes the potentially exposed populations, the exposure pathways evaluated, and the
exposure quantification from the HHRA performed for the Mine Area Operable Unit. Considerably
more detail on the exposure assessment can be found in the Appendix E of the RI Report (USEPA,
2001a).

As discussed briefly in Section 7.1 above, the exposure assessment for the Mine Area was divided into
three components: outdoor worker exposure within the areas of the historic mine buildings and the waste
rock and tailings disposal areas; residential exposure at parcels directly adjacent to the historic mine
buildings and waste rock/tailings disposal areas; and residential/recreational use along Little Clipper
Creek between the log dam and Greenhorn Road.
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For the outdoor worker exposure scenario, a 25-year exposure duration was assumed. The primary
exposure pathway was incidental ingestion of, dermal contact with, and inhalation of, surface soil and
sediment in the waste rock and tailings disposal areas, and in and around the mine buildings. Ingestion of
contaminated groundwater was not included as a pathway because it was assumed that the water would
be treated prior to consumption or an alternative drinking water supply would be included for the
duration of the working day.

For the residential exposure scenario at the mine, the assumption was made that residents would be
exposed to surface soil in areas adjacent to, but not in, the mine buildings and the waste rock and tailings
disposal areas. Exposure pathways include ingestion of soil, dermal contact with soil, and inhalation of
suspended particulates. Also included was ingestion of groundwater from private wells and dermal
contact with well water through showering (to reduce the potential for current exposure, the former
pathway has been mitigated through the installation of water filtration units on residential water supplies
exceeding the MCL for arsenic).

For the residential/recreational use exposure scenario along Little Clipper Creek downstream of the mine,
exposure pathways included ingestion of soil or sediment, inhalation of suspended particulates, and
dermal contact with and incidental ingestion of surface water while wading (the depth of Little Clipper
Creek is not such that it supports recreational swimming). Also included was ingestion of groundwater
from private wells and dermal contact with well water through showering (again, the former has been
mitigated through the installation of water filtration units on residential water supplies exceeding the
MCL for arsenic).

For each of these exposure scenarios, intakes were evaluated for noncarcinogenic health effects in terms
of the average daily dose that would result from exposure. The intakes of chemicals evaluated for
carcinogenic health effects was based on the lifetime average daily dose (the lifetime average daily dose
is calculated by prorating the total cumulative dose of the chemical over an entire lifespan, assumed to be
70 years).

7.1.3 Toxicity Assessment
The toxicity assessment seeks to develop a reasonable appraisal of associations between the degree of
exposure to a chemical and the possibility of adverse health effects. It consists of two components:
hazard identification (the process of determining what adverse human health effects, if any, could result
from exposure to a particular chemical); and dose-response evaluation (a quantitative examination
between the level of exposure and the probability of adverse health effects in an exposed population).
The toxicity assessment identifies chemical-specific toxicity factors for each COC for the purpose of
determining individual and cumulative noncancer (i.e., Hazard Quotients [HQs]) and cancer (i.e., Excess
Lifetime Cancer Risk [ELCR]) risk values for the HHRA.

The toxicity value used to evaluate potential noncancer (i.e., noncarcinogenic) effects is the reference
dose (RfD). The RfD has been developed by USEPA based on the assumption that thresholds exist for
certain toxic effects. In other words, a certain amount (i.e., dose) of the chemical is required to be
ingested, inhaled or absorbed through the skin to produce an undesirable noncancer health effect. In
general, the RfD is an estimate of a daily exposure level for the human population, including sensitive
subpopulations, that is likely to be without a significant risk of noncancerous effects during a lifetime.
RfDs for the COCs at Lava Cap Mine are presented in Table 5.
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Table 5
Cancer and Non-Cancer Toxicity Data Summary

Lava Cap Mine Site - Mine Area OU ROD

Cancer Toxicity Data Summary

Pathway: Inhalation

Chemical

of Concern

Arsenic

Lead

Unit Risk

4.3 x 10(-3)

1.2x10(-5)

Units

(ug/eu rn)-1

(ug/cu m)-1

Adjustment

3,500

3,500

Inhalation Cancer

Slope Factor

-,.5XlO(-r1)

4.2x10(-2)

Units

(mg/Kg/day)-1

(mg/kg/day)-1

Weight of Evidence/Cancer

Guideline Description

A

B2

Source

IRIS

IRIS

Pathway: Oral/Dermal

Chemical

of Concern

Arsenic

Lead

Oral Cancer Slope

Factor

1.5

8.5 x 10(-3)

Oral to Dermal

Adjustment Factor

100.00%

100.00%

Adjusted Dermal

Cancer Slope Factor (2)

1.5

8.5x10(-3)

Units

(mg/kg/day)-1

(mg/kg/day)-1

Weight of Evidence/Cancer

Guideline Description

A

82

Source

IRIS

IRIS

Date(1)

(MM/DD/YY)

11/03/2000

11/03/2000

Date(1)

(MM/DD/YY)

11/03/2000

11/03/2000

IRIS = Integrated Risk Information System

(1) The date IRIS was searched.
(2) Adjusted Dermal Cancer Slope Factor = Oral Cancer Slope factor divided by the Oral-to-Dermal Adjustment factor.

EPA Group:
A - Human carcinogen
B2 - Probable human carcinogen - indicates sufficient evidence in animals and

inadequate or no evidence in humans

Non-Cancer Toxicity Data Summary
Pathway: Oral/Dermal

Chemical

of Concern

Arsenic

Iron

Chronic/

Subchronic

Chronic

Chronic

Oral RfD

Value

3.0x10(-4)

3.0X10(-1)

Oral RfD

Units

mg/kg/day

mg/kg/day

Dermal

RfD (2)

3.0x10 (-4)

3.0X10(-1)

Units

mg/kg/day

mg/kg/day

Primary

Target Organ

Skin

NA

Combined Uncertainty

Modifying Factors

3

NA

Sources of RfD:

Target Organ

IRIS:NCEA

NCEA

Dates (1)

(MM/DD/YY)

1 1/3/2000- IRIS
2/1/1 993- NCEA

Oct-99

NA = Not Applicable

(1) For IRIS values, this is the date IRIS was searched. For NCEA, the date of the article is provided.

(2) Dermal RfD = Oral RfD Value x Oral-to-Dermal Adjustment factor (100% for these COCs)

ROD Table5.xls
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Toxicity values have also been developed for evaluating potential human carcinogenic effects from
exposure to carcinogens. Potential human carcinogenic effects are evaluated using chemical-specific
slope factors and an accompanying USEPA weight-of-evidence determination. Slope factors have been
derived by USEPA (and are published in the Integrated Risk Information System (IRIS) (USEPA, 1997)
or the Health Effects Assessment Summary Tables (HEAST) (USEPA, 1998)) based on the concept that
for any exposure to a carcinogenic chemical there is always a carcinogenic response (i.e., no threshold
level exists). Slope factors are used in risk assessment to estimate an upper-bound lifetime probability of
an individual developing cancer as a result of a specific exposure to a carcinogen.

USEPA has identified a carcinogenic classification system that uses a weight of the evidence approach to
classify the likelihood of a chemical being a human carcinogen. Arsenic has been assigned to Class A,
known human carcinogen. The carcinogenic oral slope factors (toxicity values) for the Lava Cap Mine
COCs are shown in Table 5.

7.1.4 Risk Characterization
This section presents the results of the evaluation of the potential risks to human health associated with
exposure to contaminated soil, sediment, surface water and groundwater at the Mine Area Operable Unit
of the Lava Cap Mine Superfund Site. By taking the exposure scenarios and applying the approach from
the toxicity assessment, USEPA arrived at a characterization of potential health risks to workers,
residents at the mine, and residential/recreational use along Little Clipper Creek between the mine and
Greenhorn Road.

For carcinogens, risks are generally expressed as the incremental probability of an individual developing
cancer over a lifetime as a result of exposure to the carcinogen, in this case- arsenic. Excess lifetime
cancer risk or ELCR is calculated from the following equation:

ELCR = Chronic Daily Intake x Slope Factor

Chronic daily intake is the amount of contaminant-specific chemical exposure averaged over 70 years
and is in the units mg/kg-day. The slope factor is based on research data and is a representation of the
escalation of cancer risk with increasing exposure to a specific contaminant. These risks are probabilities
that usually are expressed in scientific notation (e.g., 1 x 10"6). An excess lifetime cancer risk of 1 x 10"6

indicates that an individual has a 1 in 1,000,000 chance of developing cancer as a result of site-related
exposure. This is referred to as an "excess lifetime cancer risk" because it would be in addition to the
risks of cancer individuals face from other causes such as smoking or exposure to too much sun. Data
collected by public health agencies indicate the chance of an individual developing cancer from all other
causes has been estimated to be as high as 1 in 3. USEPA's generally acceptable risk range for
site-related exposures is 10"4 to 106. An ELCR of greater than one in ten thousand (1 x 10"4) is the point
at which action is generally required at a site (USEPA, 1991a).

The potential for noncarcinogenic effects is evaluated by comparing an exposure level over a specified
time period (e.g., a lifetime) with a reference dose (derived from research data) for a similar exposure
period. The ratio of exposure level to the reference dose is called a hazard quotient or HQ and is
represented by the following equation:

Noncancer Hazard Quotient = Chronic Daily Intake -=- Reference Dose

An HQ less than one indicates that a receptor's dose of a single contaminant is less than the reference
dose and that toxic noncarcinogenic effects from exposure to that contaminant are unlikely. HQs for all
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COCs that affect the same target organ (e.g., liver) are added together to generate the Hazard Index (HI).
An HI less than one indicates that noncarcinogenic effects from all the contaminants are unlikely.
Conversely, an HI greater than one indicates that site-related exposures may present a risk to human
health.

Several assumptions used in the HHRA evaluation contribute uncertainty to the risk assessment. These
uncertainties are common to the risk assessment process and are not specific to the Mine Area Operable
Unit. Some may resull in underestimation of risk, others in overestimation of risk. The methods
employed in preparing the HHRA for the Mine Area Operable Unit followed current guidance. Some of
the key areas of uncertainty include:

The risks calculated depend largely on the assumptions used to calculate the level of contaminant
intake. For this assessment, reasonable maximum exposure (RME) values are used. The use of these
RMEs makes it likely that the risk is not underestimated, and may in fact be overestimated. In
addition, the amount of each of the constituents that might be absorbed into the body may be quite
different from the amount of chemical that is actually contacted (i.e., due to bioavailability). In this
assessment, bioavailability of ingested and inhaled chemicals is conservatively assumed to be 100
percent. Actual chemical- and site-specific values are likely to be much less than this conservative
default value.

There is uncertainty associated with the exposure pathways and exposure assumptions used in the
exposure assessment. The selection of exposure pathways is a process, often based on professional
judgment, that attempts to identify the most probable potentially harmful exposure scenarios. Key
factors include the specific exposure pathways and durations developed in the conceptual site model
(see Section 5.4). These factors may overestimate the amount of time a receptor spends in a
particular pathway. However, risks are sometimes not calculated for each and every potential
exposure pathway that may occur, possibly causing some underestimation of risk.

Many factors contiibute to the uncertainty of dermal route exposure in risk assessment. There are
uncertainties associated with each of the input parameters used in the equations to describe risk.
Additional uncertainties originate from factors that are not sufficiently characterized to be included
in the risk equations. These include issues related to the degree and uniformity with which soil
adheres to skin, exposed body surfaces, the frequency and duration of exposure, and the rate and
amount of contaminant absorption.

The availability and quality of toxicological data is another source of uncertainty in the risk
assessment. Uncertainties associated with animal and human studies may have influenced the toxicity
criteria. Carcinogenic criteria are classified according to the amount of evidence available that
suggests human carcinogenicity. USEPA assigns each carcinogen a designation of A through E,
dependent upon the strength of the scientific evidence for carcinogenicity (USEPA, 1989a). Arsenic
has been designated as a known human carcinogen (Class A), but there is considerable uncertainty in
many of the carcinogenic and non-carcinogenic factors used. This could lead to either under- or
overestimation of risks, although the conservative factors used in the process make it fairly unlikely
that risks will be underestimated.
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Table 6

Risk Characterization Summary - Carcinogenic and Noncarcinogenic

Lava Cap Mine Site - Mine Area OU ROD

Medium Exposure

Medium

Exposure

Point

Chemical Carcinogenic Risk

Ingestion Inhalation Dermal

Scenario Tlmeframe: Future(2); Receptor Population: Mine Worker; Receptor Aqe: Adult

Soil

Soil

Surface Soil

Air

Surface soil in Source Areas

Emissions from surface soil In Source Areas

Arsenic

Lead

Arsenic

Lead

SoilTotal(l)

3.43E-03

1.78E-06

6.75E-04

1.70E-07

1.33E-03

2.29E-06

Total Risk Across All Media and All Exposure Routes

Scenario Tlmeframe: Curren

Groundwater

Soil

Son

Groundwater

Surface Soil

Air

Exposure

Routes Total

Chemical Non-Carcinogenic Hazard Quotient

Primary

Target Organ

Ingestion Inhalation

4.8E-03

4.1E-06

6.8E-04

1.7E-07

5.4E-03

5.4E-03

Arsenic

Lead

Arsenic

Lead

Soil Total (1)

Skin

Skin

22

..

-

-

Dermal Exposure

Routes Total

8.4

--

Total Hazard Index Across AD Media and All Exposure Routes

Total Skin HI =

30
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Mine Area residential tap water

Surface soil around Mine Area residences

Emissions from surface soil around Mine
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Arsenic

Lead

Iron

Arsenic

Lead

Soli Total (1)

1.28E-03

4.10E-03

6.97E-07

-

—

2.95E-06

2.48E-10

1.S7E-05

3.89E-04
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Total Risk Across AH Media and All Exposure Routes
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Sroundwater

Soil/Sediment

Soil/Sediment

Surface watei
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Groundwater

/
Soil/Sediment

Air

Surface Water

LCC residential tap water

Contact with surface soil/sediment during
recreation along LCC

Emissions from surface soil/sediment during
recreation along LCC

Recreational contact with LCC surface water

1.3E-03

1.3E-03

4.5E-03

9.2E-07

3.0E-06

2.5E-10

4.5E-03

5.8E-03

Arsenic
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Arsenic

Lead
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Arsenic
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Skin

Skin

5.2
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..

-
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_

-
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..
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Total Skin HI =

atlonal Activities at LCC: Receptor Aae: Adult/Chlldtt)
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1.1E-03
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-

-

..
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-

-
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_
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-
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(2) Future exposure Is hypothetical and not expected to actually occur. It is evaluated for risk assessment purposes only.

(3) The Adutt/ChHd receptor age- assumes 6 years of exposure as a child followed by 24 years of exposure as an adult

(4) The notation E refers to exponential notation. For example 1.6 E -03 is equivalent to 1.6 x 10(-3) which is equivalent to 1/1.6 x 10(+3) or 1/1600
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7.1.5 HHRA Results
Table 6 presents the risk characterization summaries for carcinogenic and noncarcinogenic effects. The
risk estimates presented in this table are based on reasonable maximum exposure (RME) and were
developed by taking into account conservative assumptions about the frequency and duration of
exposure, as well as the toxicity of the primary COCs (see the HHRA for more detail).

Risks due to outdoor worker exposure in the Mine Area are estimated as follows: The excess lifetime
cancer risk or ELCR is estimated at 5.4 x 10"3 or one excess cancer in a population of 185 individuals.
This exceeds the acceptable risk range of 1 x 10~4 to 1 x 10~6 cited in the NCP. The hazard index or HI
represents a measure of the magnitude of non-cancer risks (an HI of 1 is the benchmark above which
non-cancer risks begin to be considered significant) and is estimated at 31.

Risks due to residential exposure in the Mine Area are estimated as follows: The ELCR is estimated at
5.8 x 10"3 or one excess cancer in a population of 172 individuals. This exceeds the acceptable risk range
of 1 x 10~4 to 1 x 10" 6 cited in the NCP. The HI is estimated at 91. These risks include risks from
drinking groundwater with elevated levels of arsenic.

Risks due to residential/recreational use along Little Clipper Creek are estimated as follows. The ELCR
is estimated at 1.6 x 10~3 or one excess cancer in a population of 625 individuals. This exceeds the
acceptable risk range of 1 x 10~4 to 1 x 10~6 cited in the NCP. The HI is estimated at 16. These risks
include risks from drinking groundwater with elevated levels of arsenic.

Based on the risk characterization results shown in Table 6, which demonstrate cancer and noncancer
risks to residents and future workers in the Mine Area OU , USEPA has determined that actual or
threatened releases of hazardous substances at this site, if not addressed by implementing the response
action selected in this ROD, may present an imminent and substantial endangerment to public health,
welfare, or the environment.

7.2 Summary of Ecological Risk Assessment

To assist in understanding potential impacts to the environment at the Mine Area Operable Unit, some
discussion of biota representative of the Sierra Nevada foothills is also warranted here. The area is
characterized by the Ponderosa Pine plant community. While Ponderosa pine dominates, Douglas fir,
incense cedar, and scattered interior live oak are present along with various shrubs and ground covers in
the understory. Little Clipper Creek supports the Valley Foothill Riparian vegetation type, which has
similar overstory trees but also includes Oregon ash and white alder and exhibits different understory
species. Disturbed areas, such as the waste rock and tailings piles and the areas around the abandoned
mine buildings, contain a number of native and non-native (weedy) plant species associated with these
habitat types. Little Clipper Creek supports small rainbow trout as well as a few larger brown trout. The
California red-legged frog, a federally designated threatened species and a California species of special
concern, was reported in an onsite wetland in 1985 but was not found in a 1995 survey. Western skink
and gopher snakes are common reptiles observed onsite, and several other reptiles species are likely
present. The Mine Area's different habitat types support a variety of birds and mammals (see Table 7).
The California Department of Fish and Game's Wildlife Habitat Relationships System indicates that
several special-status wildlife species could potentially occupy habitats in the area.
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The ERA evaluated risks from Site-related contaminants to fish, sediment biota, amphibians, terrestrial
plants, soil invertebrates, soil microbial processes, and several species of birds and mammals.

In the exposure assessment, exposure estimates were calculated for the above categories of ecological
receptors. Both internal and external exposure routes exist for these classes of receptors. Internal
exposure routes pertain to accumulative concentrations of chemicals measured in body tissues or back-
calculated from chemical concentrations in contaminated media. External exposure routes pertain to
direct dermal contact, inhalation and ingestion of chemicals measured in contaminated media.

In the effects assessment, potential adverse health effects associated with exposure to COCs (see Table 8)
were identified. Literature derived single chemical toxicity data, ambient media toxicity tests, and
biological field survey data were all utilized to draw the conclusions reached.

Bird Species Potentially Present Mammal Species Potentially Present

ducks (various)

great blue heron

great egret

osprey

bald eagle

sharp-shinned hawk

Cooper's hawk

northern goshawk

long-eared owl

blue grouse

mountain quail

band-tailed pigeon

mourning dove

northern flicker

willow flycatcher

yellow warbler

California towhee

dark-eyed junco

Merlin

California quail

loggerhead shrike

song sparrow

bats (various)

Virginia opossum

vagrant and ornate shrew

broad-footed mole

black-tailed jackrabbit

western gray squirrel

Douglas' squirrel

deer mouse

dusky-footed woodrat

California vole

common muskrat

wild pig

mule deer

western spotted skunk
striped skunk

ringtail

American martin

fisher

ermine

long-tailed weasel

American mink

gray fox

coyote

bobcat

mountain lion

black bear

Table 7: Bird and Mammal Species Potentially Present in the Mine Area OU

Conservative estimates of exposure for each class of receptors were compared with literature derived
ecotoxicity screening values as well as Site-specific toxicity thresholds where available. Results of Site-
specific ambient media toxicity bioassays and biological surveys were used as additional lines of
evidence in the risk characterization evaluation.

The results of the risk characterization for the Mine Area are summarized in Table 8. As can be seen, the
ecological risk assessment concludes that various species are expected to be adversely affected by
arsenic, cyanide, and metals in contaminated media at the Site, hi performing this assessment, USEPA
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Receptor

Fish

Amphibians

Sediment
Biota

Terrestrial
Plants

Earthworms

Microbes

American
Dipper

Green Heron

California
Quail

California
Vole

Mink

Ornate Shrew

Long-Tailed
Weasel

Ag

yes

yes

yes

yes

yes

yes

As

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

Ba

yes

Be

yes

Cd

yes

yes

yes

yes

yes

CN

yes

yes

yes

yes

yes

Co

yes

yes

yes

yes

Cu

yes

yes

yes

yes

yes

yes

yes

Hg

yes

yes

yes

yes

yes

yes

Mn

yes

yes

yes

Ni

yes

yes

yes

Pb

yes

yes

yes

yes

yes

yes

yes

yes

yes

Sb

yes

yes

yes

yes

yes

Se

yes

yes

yes

yes

Zn

yes

yes

yes

yes

yes

Notes:
Ag- Silver Hg- Mercury
As- Arsenic Mn- Manganese
Ba- Barium Ni- Nickel
Be- Beryllium Pt>- Lead
Cd- Cadmium Sb- Antimony
CN- Cyanide Se- Selenium
Co- Cobalt Zn- Zinc
Cu- Copper

Table 8: Potential for Risks to Ecological Receptors

selected a number of birds and mammals as the most representative of, or those that may feed and live
on, the Mine Area Operable Unit and are assumed to forage in close association with contaminated media
on Site, specifically:

• The American dipper, a bird that feeds on aquatic biota, has a small range, and is maximally
exposed to sediment and surface water.

• The green heron, which feeds on a variety of aquatic and terrestrial biota and may have a small
home range.

• The California quail, which feeds on herbaceous material and occasional arthropods and has a small
home range.

• The California vole, a small mammal herbivore with a small home range.
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• The mink, a small mammal that preys on a variety of terrestrial and aquatic biota.

• The ornate shrew, assumed to be sensitive due to its close association with soil, small home range,
and high ingestion rate as compared to a small body weight and preys on a wide variety of
invertebrates.

• The long-tailed weasel, a small terrestrial carnivore with a high ingestion rate and a small home
range.
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8 Remedial Action Objectives

The goals of a Superfund cleanup are called remedial action objectives (RAOs). RAOs provide a general
description of what the cleanup will accomplish and serve as the design basis for the cleanup alternatives.
Specific RAOs developed for the Mine Area Operable Unit are:

• protect against exposures to contaminants in soil, sediment, and surface water via ingestion,
inhalation, or direct contact that present an unacceptable risk to human health;

• remediate contaminants that exceed cleanup goals in soils, sediments, and surface water to the extent
technically and economically feasible;

• restore Little Clipper Creek to its beneficial use as a potential drinking water supply;

• protect ecological receptors from exposure to contaminants in soils, sediments, and surface water,
that pose a significant risk;

• minimize the potential for migration of contaminants in soil and sediment that pose a threat to the
beneficial uses of groundwater and surface water;

• minimize the potential for release of contaminated tailings during a seismic event producing 60
percent of peak ground acceleration or 0.3 g (i.e. three-tenths the force of gravity); and

• minimize the potential for release of contaminated soils and sediments during surface water flow
events up to the 100-year return frequency event.

To achieve RAOs, USEPA typically sets numeric cleanup goals for the contaminated media and design
criteria for treatment and containment facilities. These and other aspects of the cleanup are governed by
the results of the human health and ecological risk assessments and also upon regulatory requirements
that are either directly applicable to the Site, or are relevant and appropriate to the conditions at the Site.
These regulatory criteria are called Applicable or Relevant and Appropriate Requirements or ARARs.
USEPA has developed a list of ARARs for the Mine Area Operable Unit (see Tables 17, 18, and 19 in
Section 13).

Media

Surface Water

Surface Soil

Sediment

A rsenic Cleanup Goal

10 ppb

20 ppm

25 ppm

Basis for Goal

MCL (based on potential beneficial use of surface water as
drinking water supply)

Background Concentration (ensures cleanup to naturally-
occurring levels in the surrounding environment)

Background Concentration (ensures cleanup to naturally-
occurring levels in the surrounding environment)

Table 9: Cleanup Goals

For the Mine Area Operable Unit, the arsenic cleanup goals (see Table 9) that have been determined by
USEPA to be protective of human health and the environment and to meet ARARs are 10 ppb for surface
water; 25 ppm in sediment; and 20 ppm in soil. The selected cleanup goals will ensure that the remedial
action reduces human health and ecological risks from the Site to acceptable levels, specifically, post-
cleanup lifetime excess cancer risks for all exposure scenarios will fall within the acceptable risk range
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of 1 x 10 4 to 1 x 10 6 set in the NCP. For the Mine Area OU, the cleanup goal for surface water is set
at the federal MCL for arsenic of 10 ppb, which is protective of the potential beneficial use of drinking
water supply. The cleanup goals for sediment and soil are set at the respective background levels of
arsenic found local to the Site in these media (see Section 5 for a discussion of how these background
values were developed). It is not technically practicable to clean up a contaminant to levels lower than
those present in the surrounding native soil and sediment and the cleanup goals selected meet USEPA's
protectiveness criteria.

USEPA has also determined that implementing these cleanup goals focusing on arsenic as the primary
COC will be protective of human health for all COCs, because the other constituents co-occur with
arsenic in all areas impacted by mining waste. Furthermore, USEPA has determined that the cleanup
goals selected based on human health criteria will be protective of ecological receptors, again, because
they address all media and areas impacted by mining waste, and because all COCs whether designated
for human or ecological receptors will be cleaned up to background levels. Compliance with cleanup
goals will be determined using the results of post-excavation, confirmation soil sampling. To confirm
that cleanup to background levels has been achieved, the post-excavation sampling data set will be
compared to the background data set using statistical techniques. USEPA has developed a guidance
document that will be used to assist in conducting this statistical comparison: Guidance for Comparing
Background and Chemical Concentrations in Soil for CERCLA Sites/USEPA 540-R-01-003/September
2002 (USEPA, 2002a).
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9 Description of Alternatives

In the Feasibility Study for the Mine Area Operable Unit (USEPA, 2004a), the purpose of which was to
develop, screen, and evaluate cleanup alternatives to address impacts to human health and the
environment identified in the HHRA, USEPA examined three distinct subareas:

1) the Mine Area residences;

2) the mine buildings, tailings, waste rock, and mine drainage; and

3) Little Clipper Creek downstream of the log dam and upstream of Greenhorn Road.

For each of these subareas, USEPA evaluated several cleanup alternatives as well as a "no action"
alternative under which no cleanup would take place (not even land use restrictions), and an
"institutional controls only"alternative under which no physical cleanup would take place but under
which access and land use restrictions would be implemented.

A brief description of each remedial alternative considered in each subarea is presented below.

9.1 Mine Area Residences Alternatives

Remedial alternatives for the Mine Area residences will address any contaminated soil present in the
immediate vicinity of the four existing residences. These alternatives specifically apply to areas of
parcels 39-160-21. 39-160-16. 39-160-25. and 39-160-30.

9.1.1 Alternative 1-1 - No Action

The NCP requires USEPA to consider a no action alternative and to evaluate the risk to the public if no
action were taken. The No-Action Alternative also provides a baseline for comparison with other
remedial alternatives under consideration, hi this alternative, no remedial actions would be taken to
address the contaminated soil present around the residences.

9.1.2 Alternative 1-2 - Institutional Controls Only

To limit human exposure to contaminated soil (ecological exposure would not be reduced by this
alternative), surface land use contols would be implemented, to prohibit residential use of parcels 39-
160-25 and 39-160-30 (USEPA's response action taken in April 2003 resulted in these residences being
vacated due to short-term risks to human health). Land use controls would take the form of deed
restrictions prohibiting residential use. The residence which currently occupies parcel 39-160-25 would
be demolished as part of the response action under certain alternatives (see Section 9.2 below).

Surface land use controls would be implemented for the other two parcels on which residences are
currently located, parcels 39-160-21 and 39-160-16. Specifically, no excavation, spreading, or
disturbance of surface and subsurface soils would be allowed, and these limitations would be specified in
deed restrictions.

Periodic monitoring and inspections would be required indefinitely to verify land use controls.
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9.1.3 Alternative 1-3 - Capping Around Residences

Alternative 1-3 would be designed to limit human and ecological exposure to contaminated soil by
capping the contaminated soil and implementing land use restrictions.

This alternative assumes that as in Alternative 1-2, parcel 39-160-25 would be subject to deed restrictions
entirely prohibiting residential use. The residence which currently occupies parcel 39-160-25 would be
demolished as part of the response action under certain alternatives (see Section 9.2 below).

Land use restrictions would be implemented at parcels 39-160-30. 39-160-21, and 39-160-16 to prevent
activities that could compromise the soil cover. Prohibited activities would include: excavation,
spreading, or disturbance of surface and subsurface soils and would be specified in deed restrictions for
these parcels. For alternative development and cost estimation, it was assumed that exposed soil within a
distance of 50 feet surrounding the residences would be covered with 2 feet of uncontaminated soil. The
soil cover would be seeded to reestablish the existing vegetative cover. The soil needed to construct the
cover would be transported from an offsite borrow source and would be subjected to chemical analysis to
ensure compliance with the cleanup goals cited in Section 8 above. Periodic monitoring and maintenance
would be required indefinitely to verify that the cover remains intact and performs as intended.

9.1.4 Alternative 1-4 - Excavation Around Residences

Alternative 1-4 is designed to protect human and ecological receptors by excavation of contaminated soil
at parcels 39-160-30, 39-160-21. and 39-160-16 and allow for unrestriced use of these parcels.

This alternative assumes that as in Alternative 1-2, parcel 39-160-25 would be subject to use restrictions
prohibiting residential use. These protective measures would take the form of a deed restriction. The
residence which currently occupies parcel 39-160-25 would be demolished as part of the response action
under certain alternatives (see Section 9.2 below).

For alternative development and cost estimation, it was assumed exposed soil within a distance of 50 feet
surrounding the three remaining residences would be excavated to a depth of 2 feet. The area would be
excavated using backhoes and excavators. The excavated area would be backfilled with uncontaminated
soil (transported from an offsite borrow source and subjected to chemical analysis to ensure compliance
with the cleanup goals cited in Section 8 below) to maintain the grade, and the area would be seeded to
reestablish existing vegetation. Under this alternative surface use restrictions (with the exception of
restrictions against surface mining uses) would not be necessary for parcels 39-160-30. 39-160-21. and
39-160-16.

Depending on the alternative chosen for the tailings in the mine area (described in Section 9.2), the
excavated soil would be: (1) consolidated with the tailings and waste rock pile for regrading or capping;
(2) subjected to chemical analysis and disposed of in an appropriate offsite disposal facility; or (3)
disposed in an onsite disposal cell.
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9.2 Mine Buildings, Tailings, Waste Rock and
MineDrainage Alternatives

This section presents the remedial alternatives for the mine buildings, tailings, waste rock and mine
drainage at the Mine Area Operable Unit. This alternative specifically pertains to parcel 39-160-25
(which contains the mine buildings, tailings and waste rock piles, and the mine adit); 39-160-27 (which is
crossed by the Little Clipper Creek diversion structure), and 39-160-28 (which contains the failed log
dam); and 39-160-29 (which contains a gravel roadway leading from the mine south to Tensy Lane).
Media targeted by these remedial actions include contaminated tailings, soil, sediment, and surface water.
Treatment of mine area seepage is included in Alternatives 2-2 through 2-6. To account for the
uncertainty in the final flow rates, the FS presented treatment costs for both a low-flow and a high-flow
scenario.

9.2.1 Alternative 2-1 - No Action
As described above in Section 9.1.1, the NCP requires USEPA to consider a no action alternative and to
evaluate the risk to the public if no action were taken. The No-Action Alternative also provides a
baseline for comparison with other remedial alternatives under consideration. In this alternative, no
remedial actions would be taken to control continued migration of contaminants away from the Mine
Area source area.

9.2.2 Alternative 2-2 - Surface Soil Controls, Buttress Construction,
and Water Treatment

Alternative 2-2 would construct enhanced surface water diversions around the tailings and waste rock
piles, construct a buttress that would be stable under selected seismic conditions, and regrade and
vegetate the tailings and waste rock piles. The alternative would be designed to limit migration of
contaminated surface water by collecting and treating adit and dam seepage, regrading and vegetating the
tailings area to reduce infiltration, regrading and creating surface water diversions through other areas of
waste rock to reduce infiltration and reduce the mine drainage from the adit. Treatment of mine drainage
and tailings pile seepage would be included. This alternative would also include access and use
restrictions to protect human receptors.

Access and Land Use Restrictions

Access restrictions would be implemented around the mine buildings and tailings and waste rock piles in
the form of chain-link fences installed around the perimeter to reduce human exposure to and disturbance
of contaminated soil, sediment, and waste rock.

Land use restrictions for parcel 39-160-25 would prohibit residential use, and intrusive activities such as
construction or excavation of any type in the area adjacent to the mine buildings, the tailings and waste
rock piles, the adit and associated water treatment pipelines and facilities, and the Little Clipper Creek
stream channel and/or diversion structures (see discussion below under this alternative for further detail
on these structures). These requirements would be memorialized in a deed restricton placed on this
parcel. This alternative would include abandonment of the current residence located on parcel 39-160-
25. which would be subject to the above specified use restrictions. This parcel may also be subject to re-
zoning if deemed necessary.
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Land use restrictions (which would take the form of a deed restriction) to be placed on parcel 39-160-28
would also prohibit residential, commercial, and recreational use, and intrusive activities such as
construction or excavation of any type in the vicinity of the rock buttress and the Little Clipper Creek
stream channel and/or diversion structures (see discussion below under this alternative for further detail
on these structures). This parcel may also be subject to re-zoning if deemed necessary.

Land use restrictions may be necessary for the westernmost portion of parcel 39-160-27. which appears
to be crossed by the existing Little Clipper Creek diversion channel (a site survey conducted during the
design or contraction phase of the projects will verify the position of the channel with respect to this
parcel). A deed restriction would specifically prohibit prevent physical disturbance or alteration of the
diversion structure.

Land use restrictions may be necessary for parcel 39-160-29. which contains a gravel roadway which
may have been constructed partially with waste rock and/or tailings, and which would be covered with an
asphalt cap. hi this case a deed restriction would be necessary to prevent disturbance of the asphalt cap.

Implementation of property use restrictions would be guided by CA/DTSC regulations pertaining to land
use covenants (Section 67391.1, Title 22, Division 4.5, Chapter 39, California Code of Regulations).

Regrade and Vegetate Tailings Disposal Area and Adjacent Waste Rock Pile

Improved slopes and drainage swales would be provided to facilitate runoff and reduce surface water
infiltration into the tailings and waste rock pile. Following grading, the area would be covered with soil
to assist in revegetation. The area requiring grading is approximately 5.0 acres.

Arsenic has been detected at concentrations exceeding background levels in surface soil samples
collected adjacent to waste areas, such as the tailings and waste rock pile. As part of Alternative 2-2, for
cost estimation purposes it was assumed an area 50 feet wide surrounding the perimeter of the tailings
and waste rock pile would be excavated to a depth of 1 foot and incorporated with the tailings and waste
rock prior to regrading or revegetation.

Regrade Other Waste Rock Areas

Waste rock refers to the unprocessed rock removed from the mine during mining operations. The waste
rock ranges in size from 8-inch-diameter pieces to sand-sized particles and primarily comprises rock in
the 1- to 4-inch-diameter range. Although the waste rock contains arsenic, it does not have the high
potential to erode or leach as the tailings do as the arsenic is mostly bound up in the rock matrix.
Consequently, stockpiled waste rock outside of the tailings area would not be targeted by the same reme-
dial actions proposed for the tailings.

In Alternative 2-2, the waste rock would be graded to facilitate runoff and reduce surface-water
infiltration. The area requiring grading is approximately 5.6 acres. Also, to reduce dust emissions, the
primary access roads on the mine property would be paved.
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Construct Buttress

The existing, partially failed log dam will not prevent release of tailings for the desired design criteria
(see Section 12). Because the dam is the predominant feature keeping the tailings onsite, an improved
buttress, stable under selected seismic conditions, was included in this remedial alternative. The buttress
would be constructed of waste rock obtained onsite following removal of tailings within, adjacent to, and
immediately downstream of the footprint of the proposed buttress. Dewatering of a portion of the tailings
would be required before buttress construction.

The buttress would be approximately 20 feet high with a downstream slope of 2.5:1 horizontal to vertical
and placed directly on bedrock. To prevent seepage of contaminated groundwater through the buttress, a
liner would be installed. A drain on the upstream face of the liner and connecting to an outlet pipe at the
base of the buttress would collect and pass seepage water to the treatment plant to be constructed onsite.

To achieve and maintain a dewatered condition directly upstream of the buttress, horizontal drains would
be placed and connected to the liner drain system on the upstream face of the buttress. For stability, the
upstream tailings pile/waste rock materials would be graded and placed at a slope of 8:1 or flatter for a
distance of at least 150 feet above the buttress.

Channelize Little Clipper Creek and Other Drainages

Existing stream diversion channels adjacent to the tailings and waste rock pile would be upgraded to
prevent communication between the surface water flows and the tailings pile, thereby reducing
infiltration and erosion of tailings. Additionally, surface-water diversion channels would be constructed
to direct flow around the upper areas of stockpiled waste rock. The existing diversion for the mine adit
drainage would be reconstructed to separate surface drainages above and adjacent to the existing adit
pool from the contaminated adit discharge.

For remedial alternative development and costing, it was assumed that the channels would be constructed
to control the 100-year storm return flow. Channels would be located just off the edge of the tailings and
waste rock pile to the extent practical to facilitate design and construction. The channel for the western
drainages would begin above the main Mine Area to divert the existing drainage running adjacent to the
mine buildings. At the upgradient end, the channels would be excavated to key into the bedrock, allowing
capture of subsurface flow through the uppermost alluvial layer. The channels would be lined to
minimize seepage from the channel into the underlying tailings and provide added scour protection.

Adit and Buttress Seepage Collection

Mine drainage from the adit is contributing to high arsenic concentrations downstream. The entrance to
the adit has collapsed and is no longer visible at the surface. Seepage from the adit continues to discharge
to a small pond located near the former portal. Pumping water out of the mine workings is assumed in
this alternative as a method of collecting mine water for treatment and minimizing or eliminating adit
discharge. Pumping from the mine workings would also allow the workings to be used for storage when
the treatment plant to be constructed under this alternative is temporarily out of operation.

A collection structure at the adit would also be constructed to collect any seepage that remains after the
pumping from the mine shaft has lowered water levels below the adit and surface water diversions have
minimized infiltration through the waste rock. The seepage from the tailings pile would also be collected
at the buttress for treatment.
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Treatment of Adit and Buttress Seepage

The flow estimates for both the adit and buttress seepages are currently based on limited data. In
addition, potentially significant reductions in flow volumes could occur as part of implementation of the
other components of this alternative. Thus, additional data need to be collected prior to design of the
full-scale treatment system that will be in operation for the foreseeable future. Selection of the treatment
process and its cost will depend on the actual flow rates to be treated and the projected arsenic
concentrations of the adit and buttress seepage.

For remedial alternative development and costing, conceptual treatment system design and cost estimates
were developed for both low and high flows. Ferric chloride coagulation followed by microfiltration has
proven to be a reliable, cost-effective method of arsenic removal from water streams. Ferric chloride
coagulation with microfiltration has therefore been selected as the representative process option for treat-
ment of the adit and buttress seepages under both the low-flow and the high-flow scenario. In the event
that remedial design investigations show that the total flow from the system is at the low end of the
estimated range, pilot-level testing of adsorptive media treatment technologies or other innovative
technologies may be conducted because of the potential lower capital costs and minimal operator
requirements. The final treatment process will be determined during remedial design, after the rest of the
remedy has been constructed and additional data collected.

The ferric chloride coagulation/filtration process would require construction of a treatment plant
comprised of the following components: pH Adjustment, pre-oxidation, ferric chloride coagulation,
microfiltration, thickening, sludge dewatering and disposal, and aeration. The treated water will be
discharged to Little Clipper Creek.

Monitoring

It is assumed that Little Clipper Creek would be monitored to identify potential impacts to surface water
flowing through and downstream of the Mine Area, particularly following storm events. Effluent from
the treatment plant would also be monitored routinely. Groundwater monitoring wells would be installed
and monitored downgradient of the tailings pile to ensure that the in-place tailings are not a long-term
threat to groundwater quality.

9.2.3 Alternative 2-3 - Capping and Buttress Construction

Alternative 2-3 is similar to Alternative 2-2 with a few key modifications (described below) related to the
mine buildings, capping of the tailings/waste rock pile, and covering the other waste rock areas. All
other remedy components are the same as described above for Alternative 2-2.

Excavation and Hazard Abatement in and around Mine Buildings

Arsenic concentrations up to 31,200 ppm and cyanide concentrations up to 419 ppm were detected in
surface soil samples within and around the cyanide and mill buildings. These areas contain the highest
concentrations detected at the Site. Ponded water samples taken from sumps within the mill and cyanide
buildings had concentrations of arsenic up to 14,300 ppb and cyanide up to 53 ppb. Hazard abatement
activities would be focused on the areas of maximum contaminant concentrations within the mill and
cyanide buildings. Excavated soils would be subjected to chemical analysis and consolidated onsite or
disposed of offsite at an appropriate facility.
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For purposes of alternative evaluation and cost estimating, it was assumed that hazard abatement
activities would include the removal of soil and debris associated with former process tanks, removal of
cyanide vats, and removal of sumps, including the removal and treatment of ponded water within the
sumps. Following soil excavation and hazard abatement, the concrete foundations and metal siding of
the buildings would be decontaminated.

Regrade and Cap Tailings/Waste Rock Pile

The tailings would be regraded and capped to minimize seepage into the tailings. For alternative
development and cost estimating, it is assumed that the impermeable cap would consist of a synthetic
liner and a low-permeability soil cover. Areas to receive the cap would be regraded to slopes of 4:1 or
flatter. Following placement of the liner, a minimum of 18 inches of low-permeability cover soil would
be placed and compacted. The cover would then be vegetated to reduce erosion potential.

As in Alternative 2-2, for alternative evaluation and cost estimation purposes it is assumed an area 50
feet wide surrounding the perimeter of the tailings and waste rock pile would be excavated to a depth of
one foot and incorporated with the tailings and waste rock prior to capping.

Regrade, Cover and Vegetate Other Waste Rock Areas

As described for Alternative 2-2, the waste rock would be regraded to facilitate runoff and reduce
surface-water infiltration. For Alternative 2-3, following grading, the area would be covered with one
foot of soil and vegetated. The cover soil and vegetation would help to further reduce erosion and
infiltration.

9.2.4 Alternative 2-4 - Capping, Stabilization and Buttress
Construction

Alternative 2-4 is similar to Alternative 2-3 with a few minor modifications related to the mine buildings
and stabilization of the tailings. Each of these is described in this section. All other remedy components
are the same as described above for Alternative 2-3.

Excavation, Hazard Abatement, and Demolition of Mine Buildings

The soil excavation and hazard abatement would the same as Alternative 2-3. hi addition, the mine
buildings associated wi1.h historical ore-processing activities would be demolished, leaving the concrete
foundations in place. The foundations and metal siding and roofing would be decontaminated. The
metal would be disposed offsite and the wooden frames disposed onsite.

In-situ Stabilization of Tailings

The saturated tailings near the existing log dam or proposed buttress may be subject to liquefaction
during a significant seismic event, resulting in potential lateral spreading and increased pressure on the
buttress. These tailings would be stabilized by adding cement.

9.2.5 Alternative 2-5 - Excavation and Onsite Disposal

Alternative 2-5 shares many of the same components as Alternative 2-4. However, there is a major
difference in the handling of the tailings/waste rock pile. All of the tailings would be excavated,
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dewatered and disposed in a new, lined onsite disposal cell. This eliminates the need for construction of
the buttress and capping the tailings pile. This approach results in changes to many of the alternative
components described above for Alternatives 2-2, 2-3, and 2-4.

Access and Land Use Restrictions

This component would be the same as previously described except as follows.

Parcel 39-160-27 would not be subject to land use restrictions as the Little Clipper Creek channel would
be restored and therefore no diversion structure would be necessary.

Parcel 39-160-28 would not be subject to land use restrictions as removal of the tailings from the existing
disposal area would make construction of a buttress unnecessary.

The portion of parcel 39-160-25 subject to land use restrictions would change. Restrictions would be
necessary for the land surface which would be occupied by the newly-constructed disposal cell as
opposed to the area where mine tailings are currently located. Land use restrictions in the form of deed
restrictions and rezoning would prohibit residential, recreational, and groundwater use, and intrusive
activities such as construction or excavation of any type in the area adjacent to the mine buildings, the
adit and associated water treatment pipelines and facilities, and the newly constructed landfill cell. This
alternative would still include abandonment of the current residence located on parcel 39-160-25.

Excavation, Hazard Abatement, and Demolition of Mine Buildings

This would be the same as Alternative 2-4 except that the concrete foundations and footings would likely
need to be removed for placement of the onsite disposal cell. Plus, excavated soil and demolition debris
would be consolidated with tailings in the existing disposal area for long term management.

Excavate Tailings

Only the tailings would be excavated, not the waste rock. The existing waste rock cover over the tailings
pile would be removed and stockpiled. The underlying tailings would be excavated down to native soil.
The volume of tailings is estimated as approximately 50,000 cy. In addition to the tailings, contaminated
surface soil adjacent to the tailings and waste rock pile would be excavated. The additional volume of
soil is estimated as 5,000 cy. The area outside the Little Clipper Creek channel would be backfilled with
waste rock and regraded. Waste rock would be maintained outside of the 100-year flow of Little Clipper
Creek.

The tailings would need to be dewatered and dried prior to placement in the onsite disposal cell. The
water removed during dewatering will likely be high in arsenic and require treatment.

Dispose Tailings Onsite

An onsite disposal cell would be constructed to contain the excavated tailings as well as soil and debris
from hazard abatement and demolition of the mine buildings. The volume of waste to be disposed of in
the onsite disposal cell is estimated to be approximately 62,500 cy. For alternative development and
costing, it is assumed that the design criteria for the onsite disposal cell would be based on requirements
for California Title 27 Group A wastes.
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The disposal cell location assumed for conceptual design of Alternative 2-5 covers the existing mill,
assay, and cyanide buildings and makes use of an adjacent canyon. The ground would require
considerable preparation work to create a more uniform slope and to create a trench for leachate
collection before the bottom liner could be installed. For ease of implementation, a dual synthetic liner
and composite liner (clay and synthetic) were assumed for alternative development. A blanket-type
leachate collection and removal system would be installed, as would a leak detection monitoring system.
The waste would be covered with a synthetic liner and a minimum of 18 inches of compacted, low-
permeability cover soil. The disposal cell would be vegetated to reduce erosion potential. Piping would
be placed to transport collected leachate from the onsite disposal cell to the mine area treatment plant.

Regrade, Cover and Vegetate Waste Rock Areas

This component would be the same as Alternative 2-3 except the area would be expanded to include the
waste rock that had been adjacent to and covering the tailings.

Restore Little Clipper Creek and Channelize Other Drainages

The Little Clipper Creek channel would be restored to as natural condition as possible. Waste rock
would be moved to outside of the projected 100-year flow area and riprap would be required to stabilize
and shape the channel through the areas currently containing waste rock and tailings.

Diversion channels would be constructed to divert flow around the onsite disposal cell and the areas of
stockpiled waste rock. The existing diversion for the mine adit drainage would be reconstructed to
separate surface drainages above and adjacent to the adit pool from the contaminated adit discharge.

Monitoring

Monitoring requirements would be similar to those described for Alternative 2-2 except that additional
groundwater and surface water monitoring around the disposal cell would be required.

9.2.6 Alternative 2-6 - Excavation and Offsite Disposal

Alternative 2-6 is identical to Alternative 2-5 except that the tailings would be transported to an offsite
disposal facility rather than disposed of in an onsite disposal cell. Disposing the tailings offsite, rather
than constructing an onsite disposal cell, results in minor modifications to some of the remedy
components compared to Alternative 2-5. These are described below.

Access and Land Use Restrictions

This component would be the same as in Alternative 9.2.5 above except as follows.

The portion of parcel 39-160-25 subject to land use restrictions would further change. Deed restrictions
would only be necessary to specify the placement and unobstructed operation of the treatment facilities
and protection of the adit and associated water treatment pipelines and facilities from any interference or
alteration. This alternative would still include abandonment of the current residence located on parcel
39-160-25.

Excavation, Hazard Abatement, and Demolition of Mine Buildings

This would be the same as Alternative 2-4 rather than Alternative 2-5.
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Dispose Tailings Offsite

The tailings are not expected to be considered a state or Resource Conservation and Recovery Act
(RCRA) hazardous waste and therefore would be disposed of in a RCRA Subtitle C facility. Offsite
disposal would need to comply with the Superfund Offsite Rule (40 C.F.R. Section 300.440). The offsite
trucking of the tailings would generate a high volume of truck traffic on several of the roads around the
Site (using standard dump trucks with a capacity of five cubic yards each would require ten thousand
truck loads to ship the waste offsite). Improvements would be required for the mine access roads prior to
excavation and offsite disposal activities. Repairs, including repaying, would likely be required
following remediation for Tensy Lane, Greenhorn Road, and Lava Cap Mine Road because of the high
volume of truck traffic.

Restore Little Clipper Creek and Channelize Other Drainages

Same as Alternative 2-5 except diversion around an onsite cell is not required.

Monitoring

Monitoring requirements would be similar to those described for Alternative 2-5 except that none of the
groundwater or surface water monitoring associated the disposal cell would be required.

9.3 Little Clipper Creek Alternatives

The portion of Little Clipper Creek included in the Mine Area OU and evaluated in the remedial
alternatives extends from downstream of the log dam to Greenhorn Road. The primary area of deposition
exists along the Little Clipper Creek corridor (on parcel numbers 39-170-66 and 39-170-77). Additional
reaches of this section of Little Clipper Creek have small, isolated areas of tailings that would be
incorporated into the remedial action to the extent practicable.

9.3.1 Alternative 3-1 - No Action

As described previously, the NCP requires USEPA to consider a no action alternative and to evaluate the
risk to the public if no action were taken. The No-Action Alternative provides a baseline for comparison
with other remedial alternatives under consideration. In this alternative, no remedial actions would be
taken to address the contaminated sediment present in and adjacent to the Little Clipper Creek channel.

9.3.2 Alternative 3-2 - Institutional Controls Only

As a minimal action alternative, Alternative 3-2 would include access and use restrictions. To limit
human exposure to contaminated soil, signs would be posted along the creek channel on parcels 39-170-
66 and 39-170-77 indicating the presence of arsenic-contaminated sediment, and advising against
recreational activity that would result in contact with the sediment. Land use restrictions in the form of
deed restrictions would be developed to restrict recreational activities and to prevent intrusive activities
such as construction or excavation in the areas of contamination. Periodic site inspections would be
conducted to verify land use and maintenance of signage.

Implementation of property use restrictions would be guided by CA/DTSC regulations pertaining to land
use covenants (Section 67391.1, Title 22, Division 4.5, Chapter 39, California Code of Regulations).
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9.3.3 Alternative 3-3 - Capping and Channelization

Alternative 3-3 would intend to limit migration of contaminated sediment by channelizing Little Clipper
Creek and limit human and ecological exposure to contaminated sediment by capping the contaminated
sediment and implementing land use restrictions.

Land use restrictions in the form of deed restrictions would be implemented on parcels 39-170-66 and
39-170-77 to prevent intrusive activities, such as construction or excavation, that could compromise the
soil cover.

For alternative development and cost estimation, it was assumed that sediment in the primary area of
deposition would be covered with 2 feet of uncontaminated soil. The area would be vegetated to reduce
erosion potential. The soil needed to construct the cover would be transported from an offsite borrow
source and would be subjected to chemical analysis to ensure compliance with the cleanup goals cited in
Section 8 above.

To limit potential erosion of the capped sediment, Little Clipper Creek would be channelized through the
primary area of deposition upstream of Greenhorn Road. The channel would be sized to handle the flow
from a 100-year storm event. The constructed channel would be lined with a synthetic liner and gabions.

Periodic monitoring and maintenance would be required indefinitely to verify that the cover is still in-
place and performing as intended. In addition, surface water monitoring, as described for Alternative 3-2
would be included.

9.3.4 Alternative 3-4 - Excavation

Alternative 3-4 would be intended to protect human and ecological receptors by excavation of con-
taminated sediment along the Little Clipper Creek channel. For alternative development and cost
estimation, it was assumed that the average depth of excavation in the primary area of deposition would
be one foot. Actual depth of excavation would be determined by sampling during the design and/or
construction phases of the project which would identify more precisely areas of sediment exceeding the
cleanup levels established in Section 8 above. Additional sampling would be conducted after completion
of the remedial action and this data set would be analyzed using statistical methods (specifically USEPA
guidance document entitled Guidance for Comparing Background and Chemical Concentrations in Soil
for CERCLA Sites/EPA 540-R-01-003/September 2002) and compared to the cleanup goals to determine
the success of the remedial actions taken.

Depending on the alternative chosen for the tailings in the mine area (described in Section 9.2), the
excavated sediment would be: 1) consolidated with the tailings and waste rock pile for regrading or
capping; 2) subjected 1o chemical analysis and disposed of in an appropriate offsite disposal facility; or
3) disposed in an onsite disposal cell.

Because this alternative would remove sediments exceeding the cleanup goals in Section 8, this
alternative would not require implementation of institutional controls.
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10 Comparative Analysis of Alternatives

The remedial alternatives described in Section 9 are evaluated using the nine Superfund evaluation
criteria listed in 40 C.F.R. Section 300.430, which are described below. The comparative analysis
provides the basis for determining which alternatives present the best balance of the criteria. The first
two evaluation criteria are considered threshold criteria that the selected remedial action must meet. The
five primary balancing criteria which are listed below employed in the process of comparing alternatives
to achieve the best overall solution. The two modifying criteria, state and community acceptance, are
also considered in remedy selection.

Threshold Criteria
• Overall Protection of Human Health and the Environment addresses whether an alternative

provides adequate protection of human health and the environment, and describes how risks posed
through each exposure pathway are eliminated, reduced, or controlled through treatment, engineering
controls, and/or institutional controls.

• Compliance with ARARs addresses the requirement of Section 121(d) of CERCLA that remedial
actions attain legally applicable or relevant and appropriate federal and state requirements, standards,
criteria, and limitations, which are collectively referred to as "ARARs," unless such ARARs are
waived under CERCLA Section 121(d)(4).

Primary Balancing Criteria
• Long-term Effectiveness and Permanence refers to the ability of a remedy to maintain reliable

protection of human health and the environment over time.

• Reduction of Toxicity, Mobility, or Volume Through Treatment refers to the anticipated
performance of the treatment technologies that may be included as part of a remedy.

• Short-term Effectiveness addresses the period of time needed to implement the remedy and any
adverse impacts that may be posed to workers and the community during construction and operation
of the remedy until cleanup goals are achieved.

• Implementability addresses the technical and administrative feasibility of a remedy from design
through construction and operation. Factors such as availability of services and materials,
administrative feasibility, coordination with other governmental entities, as well as other factors, are
also considered.

• Cost evaluates the estimated capital, O&M, and indirect costs of each alternative in comparison to
other equally protective alternatives.

Modifying Criteria
• State Acceptance indicates whether the state agrees with, opposes, or has concerns about the

preferred alternative.

• Community Acceptance includes determining which components of the alternatives interested
persons in the community support, have reservations about, or oppose.
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This section describes each threshold and primary balancing criterion, evaluates each alternative in
relation to each criterion, and identifies advantages and disadvantages among the alternatives in relation
to each criterion. Tables 10 (Mine Area Residences Alternatives), 11 (Mine Buildings, Tailings, Waste
Rock and Mine Drainage Alternatives), and 12 (Little Clipper Creek Alternatives) present comparative
matrices in which the alternatives are ranked for each of the evaluation criterion. The details of how the
rankings have been assigned for each criterion are provided below.

10.1 Overall Protection of Human Health and the
Environment

The NCP requires that all alternatives be assessed to determine whether they can adequately protect
human health and the environment from unacceptable risks from site contamination. These risks can be
mitigated by eliminating, reducing, or controlling exposure to hazardous substances, pollutants, or
contaminants.

10.1.1 Mine Area Residences Alternatives

Alternative 1-1, as the "no action" alternative, by definition, results in no change to the existing risks to
human health and the environment which are described in Section 7, and achieves none of the Remedial
Action Objectives.

Alternative 1-2 does riot involve any physical measures to address Site related contaminants (and therfore
would not meet the soil cleanup goal specified in Section 8) but relies on institutional means to prevent
human contact with the mine tailings. Institutional controls are generally considered less reliable than
physical measures because individuals unaware of use restrictions may still come in contact with Site
related contaminants. Institutional measures are also not as effective as physical measures at reducing
risks to the environment because ecological receptors lack the means of interpreting such measures as
deed restrictions.

Alternatives 1-3 and 1-4 both employ physical means of preventing exposure of human and ecological
receptors to Site related contaminants. Alternative 1-4 would permanently remove contaminanted soil
from the areas surrounding the residences, thereby achieving the soil cleanup goal specified in Section 8,
and completely eliminating this risk pathway. Alternative 1-3 achieves the soil cleanup goal by relying
on implementation of a barrier or soil cover to reduce exposure, which would require institutional
measures to ensure the barrier would not be disturbed by human activity thereby resulting in re-
establishment of the risk pathway.

10.1.2 Mine Buildings, Tailings, Waste Rock and Mine Drainage
Alternatives

Alternative 2-1, as the "no action" alternative, by definition, results in no change to the existing risks to
human health and the environment which are described in Section 7, and achieves none of the Remedial
Action Objectives.

In terms of risks related to contaminated surface water, Alternatives 2-2 through 2-6 involve the same
water treatment components (collection of water emanating from the mine adit and from the tailings pile
and treatment using coagulation/filtration or an equivalent processes) and would therefore all meet the
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TABLE 10
•

Mine Area Residences Comparative Analysis Matrix
Lava Cap Mine Site - Mine Area OU ROD

Remedial
Alternative

Alternative
1-1: No
Action

Alternative
1-2:
Institutional
Controls

Alternative
1-3:
Capping

^

Threshold

Protection of
Major Human Health and

Components the Environment

None C - RAOs would not
be achieved. Risks
to health of residents
in the mine area
would be above
acceptable range.

Access and B - Controls human
Land Use exposure to site
Restrictions contamination

through access and
use restrictions, as
long as they are
actively enforced.

Soil Cover B - Limits exposure
Land Use of residents and
Restricts ecological receptors
Restnctions to site contamination

by covering
contaminated soil

/ adjacent to
residences and
implementing land
use controls.

Criteria

Compliance with
ARARs

No grade
assigned because
there are no
chemical-, action-,
or location-
specific ARARs
applicable.

A - Complies with
DTSC's Land Use
Covenants
Regulations
governing
implementation of
institutional
controls.

A -Complies with
DTSC's Land Use
Covenants
Regulations
governing
implementation of
institutional
controls.

Long-term
Effectiveness and

Permanence

C -Future risks to
human health would
not be diminished.

B - Residual risk of
arsenic contamination
would not be
eliminated; however,
risk would be
controlled using
access and land use
restrictions.
Institutional controls
would require long-
term enforcement and
agency coordination
to be effective.

B - Residual risk of
arsenic contamination
would not be
eliminated. However,
risk to human health
would be controlled,
provided the soil
cover is maintained
and land use
restrictions are
enforced.

Reduction in
Toxicity, Mobility, or

Volume

C - No treatment or
reduction in TMV of
soil contamination.

C - No treatment or
reduction in TMV of
soil contamination.

B - Capping reduces
the mobility of the
contaminated soil.

Balancing Criteria

Short-term
Effectiveness

C - No remedial
action; therefore, no
additional impacts to
populations from
implementation.
RAOs would not be
achieved.

A - No construction
activities; therefore,
no additional
impacts to
populations from
implementation.
RAO of protection of
human exposure to
contaminated soil
would be achieved
rapidly, as long as
institutional controls
are actively
enforced.

B- Risk to the
community, onsite
workers, and the
environment from
dust, noise, and
truck traffic would be
minimized by >
appropriate controls
and protective
measures. RAOs
would be achieved
rapidly.

Estimated
Net Present Value

Implementabillty ($)

A - Implementable. 0

B - Implementation 46,000
of institutional
controls would
require coordination
with state and local
governments and
the property
owner(s).

B - Implementable; 250,000
soil cover
technology is
considered reliable;
equipment and
technology are
available.
Implementation of
institutional controls
would require
coordination with
state and local
governments and
the property
owner(s).
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TABLE 10

Mine Area Residences Comparative Analysis Matrix
Lava Cap Mine Site - Mine Area OU ROD

Threshold Criteria Balancing Criteria

Remedial
Alternative

Major
Components

Protection of
Human Health and
the Environment

Compliance with
ARARs

Long-term
Effectiveness and

Permanence

Reduction in
Toxicity, Mobility, or

Volume
Short-term

Effectiveness Implementabillty

Estimated
Net Present Value

($)

Alternative
1-4.
Excavation

Excavation A - Provides
protection of human
health by removing
contaminated soil
surrounding the
residences and
backfilling with
uncontaminated soil.

A - Complies with
ARARs.
Excavation and
disposal would
comply with
chemical-, and
action-specific
ARARs. No
location-specific
ARARs have
been identified as
applicable.

A - Excavation and
disposal would
provide effective and
permanent reduction
of risk to mine area
residents. Long-term
management and
monitoring would be
required for onsite
disposal or
consolidation with
tailings.

A - TM\/ of arsenic-
contaminated soil
adjacent to
residences would be
reduced through
excavation and offsite
disposal, onsite
disposal, or
consolidation with
tailings for capping.

B - Risk to the
community, onsite
workers, and the
environment from
dust, noise, and
truck traffic would be
minimized by
appropriate controls
and protective
measures. RAOs
would be achieved
rapidly.

A - iiripierneniabie;
excavation
technology is
considered reliable;
equipment and
technology are
available.

1-4A (Consolidate)
310,000

1-4B (Offsite)

Class II facility
500,000

Addit. Contingency
cost if dispose in

Class I facility
430,000

1-4C (Qnsite)
350,000

Notes:

Qualitative assessment of the results of criteria evaluation:

A - Favorable

B - Favorable with qualifiers

C - Not favorable
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TABLE 11

Mine Buildings, Tailings, Waste Rock and Mine Drainage Comparative Analysis Matrix
Lava Cap Mine Site - Mine Area OU ROD

Threshold Criteria

Remedial
Alternative

Alternative
2-1: No
Action

Protection of
Human Health

Major and the
Components Environment

None C - RAOs would
not be achieved. '
Risks to health of
future workers
and mine area
residents would
be above
acceptable
range. Risks to
ecological
receptors would
not be
diminished. Does
not reduce
potential for
release or
migration of
tailings during
seismic or storm
events.
Contaminated
mine area seeps
would continue to
impact surface
water quality in
LCC.

Long-term
Effectiveness and

Compliance with ARARs Permanence

C - Continued discharge C - Residual risk to
of mine area seeps would human health and
not comply with chemical- the environment
specific ARARs. Existing would not be
tailings impoundment diminished.
would not comply with the
siting and construction
standards for existing mine
units.

Balancing Criteria

Estimated
Reduction in Net Present

Toxicity, Mobility, Short-term Value
or Volume Effectiveness Implementability ($)

C - No treatment C- No remedial A - Implementable. 0
or reduction in action; therefore,
TMV. no additional

impacts to
populations from
implementation.
RAOs would not
be achieved.
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TABLE 11
Mine Buildings, Tailings, Waste Rock and Mine Drainage Comparative Analysis Matrix
Lava Cap Mine Site - Mine Area OU ROD

Threshold Criteria

Remedial Major
Alternative Components

Alternative Surface Soil
2-2: Surface Controls for
Soil Tailings and
Controls Waste Rock
and Buttress
Construction —

Construction

Channelize LCC
and Western
Drainages

Ex situ Chemical
Treatment of
Adit and Buttress
Seepages

Access and
Land Use
Restrictions

/

*

Protection of
Human Health

and the
Environment

B - Controls
human exposure
to contaminated
soil and surface
water through
access and use
restrictions, as
long as they are
actively enforced.
Does not provide
protection for
ecological
receptors to
contaminated
soil. Reduces
potential for
release or
migration of
tailings through
buttress
construction,
stream channel
modifications,
and surface soil
controls.
Reduces TMV of
contaminated
surface water by
eliminating or
treating mine
area seeps.

Compliance with ARARs

A - Complies with ARARs.
Treatment of mine area
seeps would comply with
chemical- and action-
specific ARARs. Existing
tailings impoundment
would comply with the
siting and construction
standards for existing mine
units. Complies with
DTSC's Land Use
Covenants Regulations
governing implementation
of institutional controls. No
location-specific ARARs
are thought to be
applicable.

Long-term Reduction in
Effectiveness and Toxicity, Mobility,

Permanence or Volume

C - Residual nsk of A - Reduction in
arsenic TMV of arsenic
contamination would contamination in
not be eliminated in surface water.
soil or sediment. Reduction in
However, risks to mobility of tailings
human health and and contaminated
the environment soil and sediment.
would be controlled,
provided access and
use restrictions,
surface soil controls,
and channel
diversions are
maintained. C/MF
would provide
effective and
permanent reduction
of TMV of
contaminated
surface water, but
would require long-
term O&M.

Balancing Criteria

Short-term
Effectiveness

A -Risk to the
community, onsite
workers, and the
environment from
dust, noise, and
truck traffic would
be minimized by
appropriate
controls and
protective
measures.
Approximately
550 truck loads
required for
materials. RAOs
for contaminated
tailings, soil and
sediment would
be achieved
rapidly. C/MF
treatment system
construction
would likely occur
after surface soil
controls and
buttress
construction.
RAOs for
remediation and
control of
contaminated
surface water
would be
achieved once
treatment system
operational.

Implementability

A - Implementable.
Implementation of
institutional controls
would require
coordination with
state and local
governments and the
property owner(s).
Construction activities
would use readily
available conventional
construction
equipment. C/MF
treatment systems
have been designed
and operated at full-
scale, and equipment
is readily available
from commercial
vendors. Additional
data on the flow rates
of the adit and
buttress would need
to be collected prior to
design.

Estimated
Net Present

Value
($)

NPV without
treatment

o Af\e\ AnnO,*fUU,UUU

Low-flow
treatment (2-

2A1
Q onn Ann•3,3UU,OUU

High-flow
treatment (2-

28)
7,900,000



TABLE 11
Mine Buildings, Tailings, Waste Rock and Mine Drainage Comparative Analysis Matrix
Lava Cap Mine Site -Mine Area OU ROD

Remedial
Alternative

Alternative
2-3:
Capping
and Buttress
Construction

>

Major
Components

Components of
Alternative 2-2,
and

Cap Tailings
Area

Excavation and
Hazard
Abatement in
and around Mine
Buildings

Regrade, Cover,
and Vegetate
Other Areas of
Waste Rock

/

Threshold Criteria

Protection of
Human Health

and the
Environment

A -Additional
controls in
Alternative 2-3
would provide
greater
protection of
humans and
ecological
receptors by
capping tailings,
abating hazards
and excavating
areas of greatest
contamination in
and around mine
buildings, and
covering and
vegetating waste
rock.
Impermeable cap
further limits the
infiltration of
surface water
and production of
contaminated
seepage from the
buttress.

Compliance with ARARs

A - Complies with ARARs.
Treatment of mine area
seeps would comply with
chemical- and action-
specific ARARs.
Excavation and disposal
would comply with
chemical-specific and
action-specific ARARs.
No location-specific
ARARs are thought to be
applicable.

• Long-term
Effectiveness and

Permanence

B -Additional
controls in
Alternative 2-3
would provide
greater long-term
effectiveness than
Alternative 2-2.
Placement of an
impermeable cap
over tailings would
more effectively
reduce surface
water infiltration.
Placement of cover
soil and revegetating
other areas of waste
rock would more
effectively
discourage removal
or disturbance of
waste rock. Hazard
abatement and
excavation in the
mine buildings would
remove hazards
posed by some of
the greatest
contaminant
concentrations
onsite.

Reduction in
Toxicity, Mobility,

or Volume

A -Reduction in
TMV of arsenic
contamination in
surface water.
Reduction in
mobility of tailings
and contaminated
soil and sediment.
Impermeable cap
further limits
volume of
contaminated
seepage from the
buttress.

Balancing Criteria

Estimated
Net Present

Short-term Value
Effectiveness Implementabllity ($)

A - Same as A - Implementable. NPV without
Alternative 2-2, Same as Alternative treatment
with controls arid 2-2. . Ann «nn

measures also Low-flow
required during treatment (2-
excavation and 3A1
disposal of highly 3300000
contaminated 3,300.000
material around . High-flow
mine buildings. treatment (2-
Approximately 3BJ
1 ,700 truck loads 7,900,000
required tor
materials.
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TABLE 11
Mine Buildings, Tailings, Waste Rock and Mine Drainage Comparative Analysis Matrix
Lava Cap Mine Site - Mine Area

Remedial
Alternative

Alternative
2-4:
Capping,
Stabilization
, and
Buttress
Construction

t^

Major
Components

Components of
Alternative 2-3,
and

In situ
Stabilization of
Tailings

Demolition of
Mine Buildings

/

Of ROD

Threshold Criteria

Protection of
Human Health

and the
Environment

A - Cement
stabilization of
portion of tailings
would increase
the stability of
tailings during
seismic events
and decrease the
potential for
contaminant
leaching.
Demolition of
mine buildings
removes physical
hazards from
deteriorating
structures.

Compliance with ARARs

A -Demolition of mine
buildings requires
consideration of the
NHPA.

Long-term
Effectiveness and

Permanence

B- Sam*' as
Alternative 2-3.
Cement stabilization
would be expected
to permanently and
effectively increase
the shear strength
and potentially
decrease leaching
potential of
contaminants.

Balancing Criteria

Reduction in
Toxicity, Mobility, Short-term

or Volume Effectiveness

A -Same as A -Same as
Alternative 2-3. Alternative 2-3.
Addition of cement
to tailings
decreases the
teachability of
contaminants, but
increases the
volume of
contaminated
material.

Implementablltty

A -Additives for
tailings stabilization
are readily available
and Inexpensive.
Distributing cement
and achieving uniform
mixing in situ may be
difficult Demolition of
mine buildings
requires consideration
of the NHPA.

Estimated
Net Present

Value
($)

MBLwjttjgut
treatment

6,300,000

Low-flow
treatment (2-

4A1

3,300,000

High-flow
treatment 12-

4JJ
7,900,000
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TABLE 11

Mine Buildings, Tailings, Waste Rock and Mine Drainage Comparative Analysis Matrix
Lava Cap Mine Site - Mine Area OU ROD

Remedial Major
Alternative Components

Alternative Excavate
2-5: Tailings
Excavation _, ,
and Onsite «*«•£
Disposal Iai|lS9™v Onsite Disposal

Cell

Excavation,
Hazard
Abatement, and
Demolition of
Mine Buildings

Regrade, Cover,
AM*4 \ /n*»f*ln4Aand Vegetate
Waste Rock

Restore LCC
Channel

Channelize
Western
Drainages

Ex situ Chemical
Treatment of
Adit Seepage

Access and
Land Use
Restrictions

^

Threshold Criteria

Protection of
Human Health

and the
Environment

A -Tailings
removal provides
protection of
mine area
residents, future
workers, and
ecological
receptors and
eliminates the
potential for
migration or
release of
contaminated
tailings. Onsite
disposal cell
would be
maintained and
monitored to
minimize the
potential for
contaminant
releases to
groundwater.

Compliance with ARARs

A - The onsite disposal cell
would be constructed and
maintained in compliance
with action- and location-
specific ARARs.
Excavation and handling
of wastes would comply
with chemical-, and action-
specific ARARs.
Demolition of mine
buildings requires
consideration of the
NHPA.

Long-term
Effectiveness and

Permanence

B - Excavation and
disposal in an
engineered onsite
disposal cell would
provide effective and
permanent reduction
of risk to human
health and the
environment.
Removal of tailings
reduces volume of
contaminated
surface water seeps,
and reduces O&M
costs for treatment
of mine seeps.
Onsite disposal
includes potential
residual risks of
contaminant
releases to
groundwater and
requires prompt
cover maintenance,
leachate collection
and recovery, leak
detection, and
groundwater
monitoring.

Reduction in
Toxicity, Mobility,

or Volume

A -Mobility of
arsenic-
contaminated
tailings would be
reduced through
excavation and
onsite disposal.
Because tailings
remain onsite for
disposal, toxicity
and volume would
not be reduced.
Design of onsite
disposal cell would
comply with Group
A waste criteria to
minimize potential
for contaminant
releases to
groundwater.

Balancing Criteria

Short-term
Effectiveness

B- Requires
significant
handling of
contaminated
material during
excavation.
dewatering and
disposal of
tailings.
Approximately
2,000 truck loads
required for
materials. Impacts
from dust noise,
sediment
migration, and
truck traffic would
be minimized
during
construction
activities using
appropriate
controls and
protective
measures. Water
removed during
dewatering of
tailings would
require storage or
Immediate
treatment RAOs
for contaminated
tailings, soil and
sediment would
be achieved
rapidly. RAOs for
surface water
would be
achieved once
treatment system
operational.

Estimated
Net Present

Value
Implementabllrty ($)

B- Requires NPV without
significant handling of treatment
contaminated 0 .nn nnn
material. Technical 8'400'000

challenges associated Low-flow
with dewatering of the treatment (2-
excavated tailings to SAl
an optimum moisture
.*«.«4M»4 ««M«I «3,vUU,UUUcontent ana
construction of an High-flow
onsite disposal facility treatment (2-
on steep topography 58)
In a remote location. 5,900,000
Onsite disposal facility
would require future
access and land use
restrictions.
Construction of the
onsite disposal cell
and Implementation
and enforcement of
institutional controls
would require
coordination with
state and local
agencies and the land
owners).
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TABLE 11
Mine Buildings, Tailings, Waste Rock and Mine Drainage Comparative Analysis Matrix
Lava Cap Mine Site - Mine Area OU ROD

Threshold Criteria

Remedial Major
Alternative Components

Alternative Same
2-6: components of
Excavation Alternative 2-5
and Offsite with Offsite
Disposal Disposal of

Excavated
Tailings

/

Notes.

Protection of
Human Health

and the
Environment

A - Tailings
remova! provides
protection of
mine area
residents, future
workers, and
ecological
receptors and
eliminates the
potential for
migration or
release of
contaminated
tailings.

'

Compliance with ARARs

A - Excavation and
disposa1 would comply
with chemical-specific and
action-specific ARARs.

Long-term
Effectiveness and

Permanence

A - Excavation and
disposal would
provide effective and
permanent reduction
of risk to human
health and the
environment.
Removal of tailings
reduces volume of
contaminated
surface water seeps,
and reduces O&M
costs for treatment
of mine seeps. •
Offsite disposal does
not pose long-term
risks to groundwater
resources posed by
onsite disposal.
Offsite disposal
facility assumes all
long-term
maintenance and
monitoring
associated with the
disposal action.

Reduction in
Toxicity, Mobility,

or Volume

A-TMVof
arsenic-
contaminated
tailings would be
reduced through
excavation and
offsite disposal.

Balancing Criteria

Short-term
Effectiveness

B - Same as
alternative 2-5.
Requires greatest
volume of truck
traffic,
approximately
4,100 truck loads
for materials and
offsite disposal of
tailings. Risks to
community from
transportation of
contaminated
waste would be
mitigated through
spill prevention
measures.

Implementabllity

C- Requires
significant handling of
contaminated
material. Technical
challenges associated
with dewatering of the
excavated tailings to
an acceptable
moisture content
Potential
administrative
difficulties in
identifying an offsite
disposal facility that
would accept the
large volume of
contaminated
material. Requires
coordination with
broader community
regarding offsite
transport of
contaminated
material. Allows
virtually unrestricted
use of the site, with
restrictions that waste
rock remaining onsite
would not be
disturbed or removed.

Estimated
Net Present

Value
($)

NPV without
treatment

Disposal In
f*laec If fa l̂lth/liiass n iBciiny

11,000,000

A*MM/snalAdditional
contingency

cost If disposal
In Class I

{M—JIIH.faculty
Q of\n (\f\f\o.yuu.uuu
Low-flow

treatment (2-
§AJL

3,300,000

High-flow
treatment (2-

6§)
5,900,000

Qualitative assessment of the results of criteria evaluation:

A - Favorable

B - Favourable with qualifiers
C — Not favorable

Comparative analysis for the M/T/WR alternatives focuses on differences among alternatives rather than evaluation of each alternative component.
NPV — Net present value

The total net present value of the alternative is the sum of the NPV without treatment plus the NPV for either the low-flow or high-flow treatment scenario.
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TABLE 12

Little Clipper Creek Comparative Analysis Matrix
Lava Cap Mine Site - Mine Area. OU ROD

Remedial Major
Alternative Components

Alternative None
3-1: No
Action

Alternative Access and
3-2: Land Use
Institutional Restrictions
Controls • ,

. Surface-water
Monitoring

/

>

Threshold Criteria
Protection of
Human Health

and the
Environment

C - RAOs would
not be achieved.
Health risks to
residents and
recreational users
along LCC would
be above
acceptable range.
Risks to ecological
acceptors would
not be diminished.
Does not reduce
potential for
migration of
tailings-impacted
sediment.

B - Reduces
human exposure to
contaminated
sediment and
surface water
through access and
use restrictions,
provided
restrictions are
actively enforced.
Does not reduce
risks to ecological
receptors. Potential
Impacts to surface
water from tailings-
impacted sediment
would not be
mitigated but would
be monitored.

Compliance with
ARARs

C - Would not

Long-term
Effectiveness and

Permanence

C - Future risks to
comply with .human healthand
ARARs requiring
protection of the
beneficial uses of
surface water.

C - Would not
comply with
ARARs requiring
protection of the
beneficial uses of
surface water.
Complies with
DTSC's Land Use

Regulations
governing
implementation of
institutional
controls.

the environment
would not be
diminished.

B- Residual risk to
human health would
not be eliminated;
however, risk would
be controlled using
access and land use
restrictions.
Institutional controls
would require long-
term enforcement
and coordination
with agencies and
property owners to
be effective. Risks to
ecological receptors
and the environment
would not be
diminished.

Balancing Criteria

Reduction in
Toxicity, Mobility, Short-term

or Volume Effectiveness

C - No treatment C - No remedial action;
or reduction In TMV therefore, no additional
of sediment impacts to populations
contamination. from Implementation.

RAOs would not be
achieved.

C- No treatment B - No construction
or reduction in TMV activities; therefore, no
of sediment additional impacts to
contamination. populations from

Implementation. RAO of
protection of human
exposure to contaminated
sediment would be
achieved rapidly,
assuming the industrial
controls are actively
enforced. RAOs for
protection of ecological
receptors and minimizing
the potential for migration
of contaminated sediment
would not be achieved.

Estimated
Net Present

Value
Implementabllity ($)

A -Implementable. 0

B - Implementation of 290,000
Institutional controls
would require
coordination with state
and local governments
and the property
owners.
Implementation and
enforcement of
institutional controls
would be difficult;
multiple parcels of
property Include
portions of LCC
upstream of Greenhorn
Road and access to
LCC Is readily available
from Greenhorn Road
and Tansy Lane.
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TABLE 12
Little Clipper Creek Comparative Analysis Matrix
Lava Cap Mine Site -Mine Area OU ROD .

Threshold Criteria

Remedial Major
Alternative Components

Alternative Land Use
3-3: Restrictions
Capping
and Channelize

Channelizati
on Soil Cover and

Revegetation

Surface-water
Monitoring

Alternative Excavation
3-4'
Excavation Surface-water

Monitonng

'

\

Notes:

Protection of
Human Health

and the
Environment

B - Reduces risks
to residents and
recreational ussrs
along LCC and
ecological
receptors by
covering
contaminated soil.
Minimizes the
migration of
tailings-impacted
sediment by
channeling LCC
through the primary
area of deposition.

A - Removal of
contaminated
sediment in the
primary area of
deposition
minimizes the
potential for
migration of
contaminated
sediment and
reduces risks to
residents,
recreational users,
and ecological
receptors.

Compliance with
ARARs

A -Complies with
ARARs.
Construction of an
engineered
channel and
placement of a soil
cover would
comply with action-
and location-
specific ARARs.

A -Complies with
ARARs. Excavation
and disposal would
comply with
chemical-, action-,
and location-
specific ARARs.

Long-term
Effectiveness and

Permanence

B- Residual risk of
arsenic 1(

contamination would
not be eliminated.
However, risk to
human health and
the environment
would be controlled,
provided the soil
cover and channel
are maintained.

A - Excavation and
disposal would
provide effective and
permanent reduction
of risk to human
health and the
environment Long-
term management
and monitoring
would be required
for onsite disposal or
consolidation with
tailings.

Reduction in
Toxicity, Mobility,

or Volume

B - No treatment or
reduction in toxicity
of arsenic
contamination.
Would limit the
mobility of
contaminated
sediment and
minimize future
impacts of
contaminated
sediment on
surface water.

A-TMVof
arsenic-
contaminated
sediment in LCC
channel would be
reduced through
excavation and
offsite disposal,
onsite disposal, or
consolidation with
tailings for capping.

Balancing Criteria

Short-term
Effectiveness

B - Construction activities
would impact the riparian
habitat. Existing and
native vegetation would
be restored outside of the
creek channel following
construction activities.
Impacts from dust, noise,
sediment migration, and
truck traffic would be
minimized .during
construction activities
using appropriate controls
and protective measures.
RAOs would be achieved
within one construction
season.

B - Construction activities
would Impact the riparian
habitat Following
construction activities, the
stream channel would be
restored and the area
revegetated with existing
and native vegetation.
impacts from dust, noise,
sediment migration, and
truck traffic would be
minimized during
construction activities
using appropriate controls
and protective measures.
RAOs would be achieved
within one construction
season.

Implementablllty

B -Soil cover and
channel construction is
a reliable technology
and equipment Is
readily available.
Construction activities
and Institutional
controls would require
coordination with
multiple land owners.
Would require
excavation of large
volume of sediment for
construction of channel
for 100-year flow.
Access road would
need to be constructed
north of Tensy Lane.

A -Implementable.
Excavation is a reliable
technology and
equipment is readily
available. Would
require coordination
with multiple land
owners. Access road
would need to be
constructed north of
Tensy Lane.
Excavation and
disposal would allow
unrestricted use of
LCC.

Estimated
Net Present

Value
($)

1,000,000

.

3-4A
(Consolidate
with Tailings)

500,000

/nffaH \

Class II facility
630,000

ActHIf [finalAQQICIOnal

contingency
î rtct If HlervbOACOSt IT QlSpuSe

In r*lacc 1In OlaSS 1

320000
'

3-4C fOnsfte)
530,000

Qualitative assessment of the results of criteria evaluation:
A - Favorable
B - Favorable with qualifiers
C- Not favorable
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PART II - DECISION SUMMARY
LAVA CAP MINE SITE - MINE AREA (OU1) ROD

surface water cleanup goals specified in Section 8 (which are selected to be protective of human health
and the environment).

In terms of risks related to contaminated soil, Alternatives 2-2 through 2-6 all eliminate the risk pathway
(with varying degrees of permanence) and meet the Remedial Action Objectives. Alternative 2-2 utilizes
the least physical means of control, namely regrading and placing a vegetative cover over the tailings,
which would minimize airborne transport, reduce erosion, and provide a one foot thick barrier to contact
by human and ecological receptors; it would rely upon land use restrictions to prevent penetration of the
soil cover. Alternatives 2-3 and 2-4 would involve upgrades to the cover system, which would include a
high density polyethylene layer overlain by eighteen inches of soil cover; they would also rely on land
use restrictions to prevent penetration of the cover system. Alternative 2-5 would involve physically
relocating the tailings to a new landfill cell to be constructed onsite; it would rely on insitutional controls
to prevent the breaching of the landfill cell. Alternative 2-6 would involve physically relocating the
tailings offsite; land use controls would be minimized in comparison to the other alternatives.

In terms of groundwater protectiveness the alternatives compare as follows (although USEPA is currently
conducting a separate groundwater investigation, the protection of the beneficial uses of groundwater is
included as one of the Remedial Action Objectives under this ROD). Alternative 2-2 is not intended to
reduce permeability and therefore would allow precipitation and overland water flow to enter the tailings
and continue to produce leachate. Alternative 2-3 and 2-4 utilize the same cover system, which includes
a low permeability liner, which is designed to minimize infiltration of precipitation and overland water
flow into the tailings; they would also re-route exisiting clean surface water flows which currently enter
the tailings and result in the generation of leachate. Alternative 2-5 would incorporate into the design, of
the new landfill cell both a low permeability upper liner which would minimize infiltration from
precipitation and overland water flow, and a low permeability lower liner which would minimize the
infiltration of leachate from the landfill cell into the underlying soil. Alternative 2-6 would involve
physically relocating the tailings offsite and therefore the tailings would no longer generate leachate
onsite.

10.1.3 Little Clipper Creek Alternatives

Alternative 3-1, as the "no action" alternative, by definition, results in no change to the existing risks to
human health and the environment which are described in Section 7, and achieves none of the Remedial
Action Objectives.

Alternative 3-2 does not involve any physical measures to address Site related contaminants (and
therefore would not meet the sediment cleanup goal specified in Section 8) but relies on institutional
means to prevent human contact with the mine tailings. Institutional controls are generally considered
less reliable than physical measures because individuals unaware of use restrictions may still come in
contact with Site related contaminants. Institutional measures are also not as effective as physical
measures at reducing risks to the environment because ecological receptors lack the means of interpreting
such measures as deed restrictions.

Alternatives 3-3 and 3-4 both employ physical means of preventing exposure of human and ecological
receptors to Site related contaminants. Alternative 3-4 would permanently remove contaminanted
sediment from the Little Clipper Creek stream channel, thereby achieving the sediment cleanup goal
specified in Section 8, and completely eliminating this risk pathway. Alternative 3-3 achieves the
sediment cleanup goal by relying on implementation of a barrier or soil cover to reduce exposure, which
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would require institutional measures to ensure the barrier would not be disturbed by human activity
thereby resulting in re-establishment of the risk pathway.

10.2 Compliance with ARARs
This evaluation criterion is also a threshold requirement and is used to determine if each alternative
would attain federal and state ARARs, or whether there is adequate justification for invoking waivers for
specific ARARs.

10.2.1 Mine Area Residences Alternatives

No ARARs are applicable to Alternative 1-1. Alternatives 1-2 and 1-3 would comply with DTSC's Land
Use Covenants Regulations. Alternative 1-4 would comply with chemical- and action-specific ARARs
during classification, storage, transport, and disposal of excavated soil.

10.2.2 Mine Buildings, Tailings, Waste Rock and Mine Drainage
Alternatives

Alternative 2-1 would not comply with ARARs. Specifically, continued discharge of mine area seeps
under Alternative 2-1 would not comply with chemical-specific ARARs. All remaining alternatives
would comply with ARARs. Treatment of mine area seeps in Alternatives 2-2 through 2-6 would comply
with chemical-specific ARARs, including treatment of arsenic to the cleanup goal of 10 /ig/L. Capping
of tailings in Alternatives 2-2 and 2-3 would comply with appropriate action-specific ARARs.
Excavation and disposal of contaminated material in Alternatives 2-3 through 2-6 would comply with
chemical- and action-specific ARARs. Design, construction, maintenance, and monitoring of the onsite
disposal cell in Alternative 2-5 would comply with action- and location-specific ARARs for Group A
waste.

10.2.3 Little Clipper Creek Alternatives

Because of the potential for continued migration of tailings-impacted sediment along the Little Clipper
Creek channel, Alternatives 3-1 and 3-2 would not comply with ARARs requiring protection of the
beneficial uses of surface water. Capping of sediment and soil in Alternative 3-3 would comply with
appropriate action-specific ARARs. Alternatives 3-3 and 3-4 would comply with action- and location-
specific ARARs during construction activities. Alternative 3-4 would comply with chemical- and action-
specific ARARs during classification, storage, transport, and disposal of excavated sediment.

10.3 Long-Term Effectiveness
This evaluation criterion assesses the extent to which each remedial alternative reduces risk and meets
RAOs in the long term. Residual risk can result from exposure to untreated waste or treatment residuals.
The magnitude of the risk depends on the magnitude of the wastes and the adequacy and reliability of
controls, if any, that are used to manage untreated waste and treatment residuals.
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10.3.1 Mine Area Residences Alternatives

Alternative 1-4 would provide permanent and long-term effectiveness in protecting human health because
contaminants in surface soil surrounding the residences would be physically removed. Residual risks
would remain in Alternatives 1-2 and 1-3; however, residual risks would be controlled, provided
institutional controls are enforced over the long term. Alternatives 1-2 and 1-3 are rated lower in
effectiveness because of their reliance on institutional controls. Institutional controls are generally
considered less reliable than physical measures because individuals unaware of use restrictions may still
come in contact with Site related contaminants. The enforcement of institutional controls would likely
be the responsibility of state and local governments. All current and future risks would remain under
Alternative 1-1.

10.3.2 Mine Buildings, Tailings, Waste Rock and Mine Drainage
Alternatives

Alternative 2-6 would provide the most effective and permanent reduction of risk to human health and
the environment from contaminated tailings through excavation and offsite disposal of tailings.
Alternative 2-5 also provides effective and permanent reduction of risk through removal of tailings and
placement in an engineered onsite disposal cell. The disposal cell would use an impermeable cover,
precipitation and drainage controls, an impermeable liner, and leachate collection and treatment to
prevent contaminant releases to groundwater or surface water. Based on the performance of existing
landfill liners, it is estimated that little to no deterioration of synthetic materials would occur over a
period in excess of 200 years. However, unlike offsite disposal, onsite disposal includes potential
residual onsite risks and requires long-term cover maintenance, leachate collection and recovery, leak
detection, and groundwater monitoring.

Under Alternatives 2-2, 2-3, and 2-4, the residual risk of arsenic contamination would remain in soil and
sediment; however, risks to human health and the environment would be controlled with buttress
construction, surface soil controls, capping, and/or tailings stabilization. Controls would require long-
term maintenance and land use restrictions. Of these three alternatives, Alternatives 2-3 and 2-4 would
provide the most effective long-term reduction of risk from contaminated tailings. Alternatives 2-3 and
2-4 also provide greater long-term reduction of risk than Alternative 2-2 by placing an impermeable cap
over the tailings to more effectively reduce surface-water infiltration, placing cover soil and revegetating
other areas of waste rock to more effectively discourage removal or disturbance of waste rock, and
abating and/or excavating hazards in the mine buildings posed by some of the highest contaminant
concentrations onsite.

Alternatives 2-2 through 2-6 include treatment of mine area seepages, which would provide reliable long-
term reduction in surface-water contamination with only a small volume of treatment residuals. However,
treatment of mine area seepages would require long-term O&M. Alternatives 2-5 and 2-6 allow for the
smallest O&M costs by eliminating the tailings seeps. All current and future risks would remain under
Alternative 2-1.
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10.3.3 Little Clipper Creek Alternatives

Alternative 3-4 would provide permanent and long-term effectiveness in protecting human health and the
environment because contaminated soil and sediment in the area of deposition would be physically
removed. Residual risks would remain in Alternative 3-3; however, residual risks to human health and
the environment would be controlled, provided the soil cover and channel are maintained. Small,
isolated areas of tailings may remain in inaccessible portions of Little Clipper Creek north of Greenhorn
Road outside of the primary area of deposition that is subject to remedial actions. Surface-water
monitoring is proposed in Alternatives 3-3 and 3-4 to monitor potential impacts to surface-water quality
from residual sediment.

Alternative 3-2 would attempt to manage long-term risks to human health through access and use
restrictions; however, risks to ecological receptors and the potential for migration of contaminated
sediment would not be diminished. Institutional controls would require long-term enforcement and
coordination with agencies and property owners to be effective. All current and future risks to human
health and the environment would remain under Alternative 3-1.

10.4 Reduction of Toxicity, Mobility, and Volume
Through Treatment

This criterion addresses the preference, as stated in the NCP, for selecting remedial actions employing
treatment technologies that permanently and significantly reduce toxicity, mobility, or volume of the
hazardous substances as a principal element of the action. This preference is satisfied when treatment is
used to reduce the principal threats at a site through destruction of toxic contaminants, reduction of total
mass of toxic contaminants, irreversible reduction in contaminant mobility, or reduction of total volume
of contaminated media.

This evaluation focuses on the following factors for each remedial alternative:

• Whether the alternative satisfies the statutory preference for treatment as a principal element;

• The treatment process employed, including the amount of hazardous materials that will be destroyed
or treated and the degree of expected reduction in toxicity, mobility, or volume;

• The degree to which treatment is irreversible; and

• The type and quantity of treatment residuals that will remain following treatment.

10.4.1 Mine Area Residences Alternatives

Alternative 1-4 would permanently reduce the toxicity, mobility, and volume of contaminated surface
soil surrounding residences by excavation and disposal. Alternative 1-3 would reduce the mobility of
contaminated soil by capping the area around the residence. Alternatives 1-1 and 1-2 would not result in
treatment or reduction in toxicity, mobility, or volume of arsenic contamination.
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10.4.2 Mine Buildings, Tailings, Waste Rock and Mine Drainage
Alternatives

Alternative 2-1 would not result in treatment or reduction in toxicity, mobility, or volume of arsenic
contamination. Remedial actions included in Alternatives 2-2 through 2-6 reduce the toxicity, mobility,
and/or volume of surface-water contamination. Collection and treatment of mine area seeps is included
in all alternatives involving active remediation (Alternatives 2-2 through 2-6).

Alternative 2-6 provides the greatest reduction in toxicity, mobility, and volume of contaminated tailings
through physical removal of tailings and placement in an offsite engineered disposal facility. Alternative
2-5 also reduces the mobility of contaminated tailings through excavation, but the toxicity and volume of
tailings contamination onsite is not reduced because tailings remain onsite. Alternatives 2-2, 2-3, and 2-4
include buttress construction, surface soil controls, capping, and/or tailings stabilization, all of which
limit the mobility of contamination by limiting the potential for migration or release of contaminated
tailings, soil, or sediment.

10.4.3 Little Clipper Creek Alternatives

Alternative 3-4 would permanently reduce the toxicity, mobility, and volume of contaminated soil and
sediment along the Little Clipper Creek channel by excavation and disposal. Alternative 3-3 would not
reduce the toxicity or volume of arsenic-contaminated sediment, but would limit the mobility of
contaminated sediment and minimize future impacts of contaminated sediment on surface water.
Alternatives 3-1 and 3-2 would not result in treatment or reduction in toxicity, mobility, or volume of
arsenic-contaminated sediment.

10.5 Short-Term Effectiveness
This criterion evaluates the effects of each remedial alternative on human health and the environment
during the construction and implementation phase until remedial action objectives are met. The
following factors are addressed for each alternative:

• Protection of workers and the community during construction and implementation phases.
This factor qualitatively examines risk that results from implementation of the proposed remedial
action and the effectiveness and reliability of protective measures.

• Environmental impacts. This factor addresses the potential adverse environmental impacts that
may result from the construction and implementation of an alternative. This factor also evaluates the
reliability of the available mitigation measures to prevent or reduce potential impacts.

• Time until RAOs are achieved. This factor considers the amount of time required to construct
remediation facilities and meet the remedial action objectives.

10.5.1 Mine Area Residences Alternatives

Remedial actions in Alternatives 1-3 and 1-4 would create short-term impacts (generation of dust, noise,
and truck traffic) that would require readily available controls. There would be no short-term impacts for
Alternatives 1-1 and 1-2. RAOs for protection of human exposure to contaminated soil would be
achieved relatively rapidly under Alternatives 1-3 and 1-4. Human exposure RAOs may be achieved
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under Alternative 1-2 if institutional controls are actively enforced. RAOs would not be achieved for
Alternative 1-1.

10.5.2 Mine Buildings, Tailings, Waste Rock and Mine Drainage
Alternatives

There would be no short-term impacts for Alternative 2-1. One estimate of short-term impacts for
alternatives is the estimated number of truckloads required to provide materials or to haul material offsite
during implementation of the alternative. Alternative 2-2 would require the least amount of truck traffic
(approximated as 550 truckloads). Alternatives 2-3 and 2-4 would require approximately 1,700
truckloads of material to implement, and Alternative 2-5 would require approximately 2,000 truckloads
of material. Alternative 2-6 would result in the greatest amount of truck traffic, with an estimated 4,100
truckloads for offsite disposal of excavated tailings and provision of materials.

Alternatives 2-5 and 2-6 require significant handling of contaminated material during excavation,
dewatering, and disposal of tailings that could present additional short-term impacts to the community,
workers, and the environment during the remedial action. Additional risks to the broader community
could occur under Alternative 2-6, which includes transportation of large volumes of contaminated
material offsite.

For Alternatives 2-2 through 2-6, RAOs for the protection of human health and the environment would
be achieved relatively rapidly. RAOs for contaminated tailings, soil, and sediment would be achieved
within one construction season. Collection of mine area seepages and operation of the treatment system
would achieve RAOs for surface water that is above cleanup goals, and would achieve protection of
human and ecological receptors to contaminants in surface water that pose a significant risk.
Determination of the treatment process and detailed treatment design would be dependent on the actual
flow rates and arsenic concentrations of the mine area seepages, following implementation of remedial
actions. As a result, construction of the treatment plant in Alternatives 2-2 through 2-6 would likely
occur after implementation of remedial actions for contaminated tailings, soil, and waste rock and a pilot-
scale treatment study. RAOs would not be achieved for Alternative 2-1.

10.5.3 Little Clipper Creek Alternatives

There would be no short-term impacts for Alternatives 3-1 and 3-2. Construction activities associated
with Alternatives 3-3 and 3-4 would impact the riparian habitat associated with Little Clipper Creek.
Following construction activities, the area impacted by construction activities would be graded and
vegetated. Under Alternative 3-3, the engineered channel would not allow benthic communities to
become re-established following construction activities. Short-term impacts from dust, noise, sediment
migration, and truck traffic under Alternatives 3-3 and 3-4 would be minimized using appropriate
controls and protective measures.

For Alternatives 3-3 and 3-4, RAOs for the protection of human health and the environment would be
achieved within one construction season. For Alternative 3-2, RAOs for the protection of human health
would be at least partially achieved with implementation of institutional controls. Alternative 3-2 would
not achieve RAOs for protection of ecological receptors and minimizing migration of contaminated
sediment. No RAOs would be achieved for Alternative 3-1.
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10.6 Implementability
This criterion addresses the technical and administrative feasibility of implementing an alternative and
the availability of various services and materials required during its implementation. The following
factors are considered:

Technical Feasibility
• Ability to construct and operate: addresses any technical difficulties and unknowns associated with

construction or operation of the technology;

• Reliability of technology: focuses on the likelihood that technical problems associated with
implementation will lead to schedule delays; and

• Ease of undertaking additional remedial action: includes a discussion of what, if any, future remedial
actions may need to be undertaken and how the remedial action would interfere with, or facilitate, the
implementation of future actions.

Administrative Feasibility
• Coordination with other agencies, including the need for agreements with parties other than USEPA

required for construction and operation of the remedy;

• Availability of necessary equipment, specialists, and provisions to assure any necessary resources;
and

• Availability of services and materials, plus the potential for obtaining competitive bids.

10.6.1 Mine Area Residences Alternatives

Alternatives 1-1 and 1-4 would be readily implementable. Alternatives 1-2 and 1-3 include
implementation of institutional controls. Implementation of institutional controls would require
coordination with state and local governments and the property owner. Implementation and enforcement
could be difficult depending on the type of control. If the institutional control is a form of governmental
control, such as a zoning restriction, ordinance, or statute, the institutional control would be implemented
and enforced by the state or local government. Proprietary controls, such as easements and covenants
placed in the chain of titles, can be complicated to implement and must consider the individual rights of
the property owner with respect to his or her property. Enforcement agreements are only binding on the
signatories and the property restrictions are not transferred through a property transaction. Informational
devices are not directly enforceable and may be used in a layered strategy of implementing institutional
controls for greater effectiveness.

10.6.2 Mine Buildings, Tailings, Waste Rock and Mine Drainage
Alternatives

The no-action alternative, Alternative 2-1, would be readily implementable. Of the alternatives involving
active remediation, Alternatives 2-2, 2-3, and 2-4 would be more easily implemented than Alternatives 2-
5 and 2-6.

11-71



PART II - DECISION SUMMARY
LAVA CAP MINE SITE - MINE AREA (OU1) ROD

Ferric chloride coagulation/filtration treatment systems, a common component to Alternatives 2-2
through 2-6, have been designed and operated at full-scale at other projects within the United States and
equipment is readily available from commercial vendors. Additional data on the flow rates of the adit
and buttress seepages would need to be collected prior to design. The operation and monitoring
requirements of a ferric chloride coagulation/filtration process, including the need for a part-time
operator, require that a long-term access plan for the site be developed.

Construction activities employed in Alternatives 2-2 through 2-6 would use available equipment, labor,
and materials that would be provided by an environmental contractor. However, the remote location and
steep topography would make access by large construction equipment difficult and would require road
improvements to existing access roads and construction of new access roads. Technical challenges exist
for the excavation of tailings under Alternatives 2-5 and 2-6. Excavation activities would require
significant handling of contaminated material; engineering measures to dewater tailings; collection,
storage, and treatment of water removed during excavation; and significant earthwork to restore Little
Clipper Creek channel and move waste rock outside of the 100-year flow. Alternative 2-5 includes
construction of an onsite disposal cell. A disposal cell location has been identified that appears to have
appropriate topography to accommodate the volume of tailings removed during excavation activities.
The steep topography and remote location would present technical challenges related to placement of
liners and access by construction equipment. The ground would require preparation for placement of
leak detection and leachate collection piping and placement of an impermeable liner. The construction of
an onsite disposal facility would have implications on the future land use of the site. Under Alternative
2-6, approval of an offsite disposal facility and offsite transport of contaminated tailings could present
significant administrative challenges to implementation.

Implementation of institutional controls is included in all alternatives except the no-action alternative.
Implementation of institutional controls would require coordination with state and local governments and
the property owner(s). Alternative 2-6 includes the least restrictions on land use.

10.6.3 Little Clipper Creek Alternatives

The no-action alternative, Alternative 3-1, would be readily implementable. Soil cover placement,
channel construction, and/or excavation employed in Alternatives 3-3 and 3-4 would be implementable;
the equipment, labor, and materials are readily available. Technical challenges do exist regarding
construction in the stream channel. Construction activities under Alternatives 3-3 and 3-4 would require
that an access road be built upstream of Tensy Lane and would require coordination with multiple
property owners. To avoid removing large diameter trees and to reduce impact on riparian habitat,
excavation of sediment under Alternative 3-3 or 3-4 may need to be conducted by hand crews rather than
using heavy equipment.

In Alternative 3-3, construction of the Little Clipper Creek channel would require excavation of a greater
volume of sediment than the estimated volume of contaminated soil and sediment excavated and disposed
offsite under Alternative 3-4.

Implementation of institutional controls under Alternatives 3-2 and 3-3 would require coordination with
state and local governments and multiple property owners. Implementation and enforcement of
institutional controls can be difficult depending on the type of control. Multiple parcels of property
include portions of Little Clipper Creek upstream of Greenhorn Road and access to Little Clipper Creek
is readily available from Greenhorn Road and Tensy Lane.
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10.7 Cost
This criterion addresses the total cost of each alternative. This includes short-term and long-term costs,
and capital and O&M costs. The following cost elements are considered for each alternative:

• Capital Cost. Direct capital cost includes the cost of construction, labor, equipment, land, site
development, and service. Indirect capital cost includes engineering fees, license and permit cost,
startup and shakedown costs, and contingencies.

• Replacement Cost. Replacement cost includes the complete on-time replacment of the water
treatment plant which is common to all alternatives excepting the "no-action" and "institutional
control only" alternatives.

• O&M Cost. Annual O&M cost includes operating labor cost, maintenance materials and labor,
pumping and treatment energy costs, monitoring costs, and all other post-construction costs
necessary to ensure continuous effective operation of the alternative.

• Total Present Worth. The total present worth of each alternative is calculated at a discount rate of
3.2 percent and a maximum time period of 50 years. Total present worth for each alternative
includes capital cost plus the present worth of the annual O&M costs.

The cost estimates are considered order-of-magnitude level estimates (i.e., the cost estimates have an
expected accuracy of +50 to -30 percent).

10.7.1 Mine Area Residences Alternatives

Alternative 1-4 would be the most expensive remedial alternative for the mine area residences (see Table
13). Of the disposal options considered for Alternative 1-4, offsite disposal would be the most expensive
option (net present value estimated as $500,000), followed by onsite disposal ($350,000), and
consolidation with the tailings for grading or capping would be the least expensive disposal option
($310,000).

Alternative 1-3 has an estimated net present value of $250,000. Major costs of both Alternatives 1-4 and
1-3 include purchase of uncontaminated soil for the cover or for backfill. Alternative 1-2 has an
estimated net present value of $46,000 for implementation and maintenance of institutional controls. No
cost is associated with the no-action alternative.

10.7.2 Mine Buildings, Tailings, Waste Rock and Mine Drainage
Alternatives

No cost is associated with the no-action alternative (Alternative 2-1). The net present value for each
alternative is summarized in Table 13. The total net present value of each alternative is presented for
both a low-flow and a high-flow scenario. As indicated in Table 13, the costs of alternatives for the mine
area increase by increasing active remediation, with Alternative 2-2 being the least expensive and
Alternative 2-6 the most expensive alternative evaluated. If the tailings failed soluble toxicity limit
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TABLE 13
Cost Summary of Remedial Alternatives
Lava Cap Mine Site - Mine Area OU ROD

Subarea

Mine Area 1-1
Residences

1-2

1-3

1-4

Mine Buildings, 2-1
Tailings, Waste
Rock, and 2-2
Mine Drainage

2-3

2-4

2-5

2-6

Little Clipper 3-1
Creek

3-2

Alternative

No Action

Institutional Controls

Capping

Excavation

1-4A Consolidate with Tailings

1-4B Offsite Disposal

1-4C Onsite Disposal

No Action

Surface Soil Controls and
Buttress Construction b

2-2A Low-Flow Treatment

2-2B High-Flow Treatment

Capping and Buttress Con-
struction b

2-3A Low-Flow Treatment

2-3B High-Flow Treatment

Capping, Solidification, and
Buttress Construction

2-4A Low-Flow Treatment

2-4B High-Flow Treatment

EExcavation and Onsite Disposal

2-5A Low-Flow Treatment

2-5B High-Flow Treatment

Eixcavation and Offsite Disposal

2.-6A Low-Flow Treatment

2-6B High-Flow Treatment

Mo Action

Institutional Controls

Capital
Cost ($)

0

34,000

190,000

310,000

500,000

340,000

0

2,900,000

1,070,000

3,330,000

4,600,000

1,070,000

3,330,000

5,600,000

1,070,000

3,330,000

7,500,000

1,070,000

2,400,000

11,000,000

1,070,000

2,400,000

0

1,400

Annual
O&M

Cost ($)

0

480

2,200

0

0

190

0

23,000

70,400

125,000

30,000

70,400

125,000

29,000

70,400

125,000

37,000

70,400

99,300

18,000

70,400

99,300

0

12,000

Present Value
for Equipment
Replacement

Cost ($)

485,000

1,520,000

485,000

1,520,000

485,000

1,520,000

485,000

1,090,000

485,000

1,090,000

50-Year
Present

Value a($)

0

46,000

250,000

. 310,000

500,000

350,000

0

3,400,000

3,300,000

7,900,000

5,400,000

3,300,000

7,900,000

6,300,000

3,300,000

7,900,000

8,400,000

3,300,000

5,900,000

11,000,00
0

3,300,000

5,900,000

0

290,000
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TABLE 13
Cost Summary of Remedial Alternatives
Lava Cap Mine Site - Mine Area OU ROD

Subarea Alternative

3-3 Capping and Channelization

3-4 Ezxcavation

3-4A Consolidate with Tailings

3-4B Offsite Disposal

3-4C Onsite Disposal

Capital
Cost($)

680,000

300,000

430,000

330,000

Annual
O&M

Cost($)

14,000

8,100

8,100

8,300

Present Value
for Equipment
Replacement

Cost($)

50-Year
Present

Value a($)

1,000,000

500,000

630,000

530,000

Note:
a Net present value estimates use a real discount rate of 3.2 percent. Net present value estimates for Alternatives 2-2
through 2-6 include one replacement of treatment capital equipment at Year 25.
b Cost does not include the cost of treatment of mine area seeps. The costs for water treatment are shown separately
for a low- and high-flow scenario.

\
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concentration (STLC) testing and required disposal as a non-RCRA hazardous waste, the offsite disposal
cost under Alternative 2-6 would increase by the contingency cost shown in Table 13. All alternatives
involving active remediation include collection and treatment of the mine area seeps.

Capital and O&M costs of treatment are sensitive to the actual flow rates and arsenic concentrations of
the adit and buttress seepages because of factors such as equipment sizing, chemical usage, and sludge
production and disposal. Costs of treatment were developed for a low-flow and high-flow scenario for
all alternatives.

Under the low-flow scenario for all alternatives, the equipment capital cost treatment is estimated as
$1,070,000, and annual O&M costs are estimated as $70,400. For the high-flow scenario for Alternatives
2-2, 2-3, and 2-4, the equipment capital cost is estimated as $3,300,000, and annual O&M costs are
estimated as $125,000. For the high-flow scenario for Alternatives 2-5 and 2-6, in which the tailings pile
seeps are eliminated, the equipment capital cost is estimated as $2,400,000 and annual O&M costs are
estimated as $99,300.

10.7.3 Little Clipper Creek Alternatives

Alternative 3-3 would be the most expensive remedial alternative for Little Clipper Creek (Table 13).
The net present value of Alternative 3-3 is estimated as $1,000,000. Construction of the Little Clipper
Creek channel is the most expensive component of Alternative 3-3. The cost estimate for Alternative 3-4
includes three disposal options. Offsite disposal would be the most expensive option (net present value
estimated as $630,000), followed by onsite disposal ($530,000), and consolidation with the tailings for
grading or capping would be the least expensive disposal option ($500,000).

Major costs of both Alternatives 3-3 and 3-4 include purchase of uncontaminated soil (for either the cap
or backfill, respectively), construction of an access road upstream of Tensy Lane, and road maintenance
for existing roads. Alternative 3-2 has an estimated net present value of $290,000 for implementation
and maintenance of institutional controls and surface-water monitoring. No cost is associated with the
no-action alternative (Alternative 3-1).

10.8 State Acceptance
In a letter dated March 24, 2004, the California Department of Toxic Substances Control, as lead agency
for the State, accepted USEPA's selected remedy.

10.9 Community Acceptance
USEPA received several written comment on the Proposed Plan during the 30-day public comment
period. In addition, considerable oral comment was received at the public meeting held on February 26,
2004. The oral comments that were not responded to directly at the public meeting and all of the written
comments received, along with USEPA's responses to them, are presented in the Responsiveness
Summary (Part TJI of this ROD). The full transcript for the public meeting is also included in the
Responsiveness Summary.

In the development of this ROD, USEPA carefully considered all of the comments submitted. Most of
the comments received were either neutral or favorable toward USEPA's proposed cleanup. A few
concerns were raised or suggestions offered by commenters on how best to accomplish various aspects of
the cleanup, but none rejected USEPA's proposal. (See the Responsiveness Summary for further
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discussion of these issues.) Consequently, this ROD carries forth and adopts the preferred alternative
published in the Proposed Plan. USEPA will continue to work with local stakeholders during the design
process to ensure that any concerns regarding implementation of the remedy, should they arise, continue
to be addressed.
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11 Principal Threat Wastes

USEPA investigated the Mine Area for contamination from various metals, arsenic, and cyanide because
they are used in the mining and processing of ore. The investigation showed that arsenic is the most
prevalent contaminant at the Site and presents the most significant risk to human health and the primary
risk to ecosystem health. As a result, arsenic was the primary contaminant considered in developing the
alternatives for cleaning up the Site, although the same alternatives also address the other contaminants
found at the Site. Both USEPA and the State of California consider arsenic a known human carcinogen.
Potential non-cancer health effects from exposure to arsenic may include damage to tissues including
nerves, stomach, intestines, and skin.

Sampling of several subareas of the Mine Area indicated that tailings-impacted areas contained higher
levels of arsenic than surrounding areas. For comparison, arsenic levels in nearby natural soils were
about 20 ppm and about 25 ppm in nearby sediments unaffected by the mine tailings. By far the highest
levels of arsenic at the Site were detected in sediments at the adit (up to 34,000 ppm) and in and around
the cyanide and mill buildings (up to 31,200 ppm in soil and 14,300 ppb in ponded water). Arsenic
levels in the waste rock and tailings pile are highest at the surface, averaging 1,340 ppm, and decreasing
with depth to 223 ppm in the deepest sample. The estimated volume of tailings and waste rock is
210,000 cy, of which about 50,000 cy is tailings. Soils around the two residences closest to the tailings
pile also showed levels of arsenic (1,750 ppm and 1,230 ppm) much higher than normal for the area, and
soil at a third residence showed somewhat elevated levels. Surface water from the collapsed adit and
from seeps in the tailings pile and at the log dam all showed elevated arsenic concentrations, the highest
level detected being 910 ppb detected at the adit during the low-flow period of late summer and early
fall. Finally, one of four air samples collected in the tailings area contained arsenic exceeding the
USEPA preliminary screening level.

Arsenic was present in the ore mined at the Site, and remained in the tailings after processing. The
tailings were placed, uncovered, in the adjacent Little Clipper Creek drainage. Arsenic also occurs in
water at the Site: oxidation in the underground rock or in the tailings, combined with surface and
groundwater intrusion, results in the release of dissolved arsenic. Surface water flows, such as, notably,
the January 1997 flood but also more normal surface water flows, including those coming from the adit,
can transport both the dissolved arsenic and arsenic-contaminated tailings downstream away from the
source area. Arsenic present in the uncovered tailings can also become airborne as dust during the dry
conditions of summer. Thus, the arsenic-contaminated mine tailings present the principal contaminant
source and the principle threat from the Site. USEPA considers these tailings to represent a principal
threat waste. This source material is highly toxic and highly mobile and, as USEPA's HHRA for the Site
shows, presents a significant risk should exposure occur.
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12 Selected Remedy

After considering CERCLA's statutory requirements, the detailed comparison of the alternatives using
the nine evaluation criteria, and public comments, USEPA, in consultation with the State of California
has determined that the most appropriate remedy for this site includes:

Alternative 1-4 - Excavate contaminated soil around the three remaining Mine Area residences
(the fourth will be demolished under Alternative 2-3); backfill the excavated areas with soil
transported from an offsite borrow source and subjected to chemical analysis to ensure
compliance with the cleanup goals cited in Section 8; and consolidate excavated material to the
tailings disposal area for long-term management.

Alternative 2-3 - Consolidate, regrade, and cap the tailings with a low-permeability engineered
cover system; contour, cover and revegetate the waste rock disposal area to promote runoff and
reduce surface infiltration; replace the failed log dam with a rock buttress; divert clean surface
water flows around the tailings and waste rock disposal areas; collect and treat contaminated
water emanating from the mine (i.e. the mine drainage) and from the tailings pile (i.e. the seeps);
discharge the treated water to Little Clipper Creek; remove tanks, vats, sumps, and contaminated
soil from mine buildings, consolidating this material with the mine tailings or shipping it offsite
for disposal; and implement land use restrictions to protect the Selected Remedy from physical
disturbance and prohibit residential use of land parcels where such use is inconsistent with the
Selected Remedy (such land use restrictions shall be implemented as land use covenants under
California civil code, Section 1471 (c)).

Alternative 3-4 - Excavate the tailings and arsenic-contaminated sediment which has
accumulated along Little Clipper Creek adjacent to Tensy Lane as far south as Greenhorn Road;
regrade the excavated areas of the stream channel; and consolidate excavated material to the
tailings disposal area for long-term management

12.1 Summary of Rationale for the Selected Remedy

USEPA finds that the alternatives listed in Section 9, for each portion of the remedy except the "no
action" (Alternatives 1-1, 2-1, and 3-1) and "institutional controls only" alternatives (Alternatives 1-2
and 3-2), would generally satisfy the threshold requirements (i.e. provide adequate protectiveness and in
most cases meet ARARs). Beyond the adequacy of the alternatives to meet threshold criteria, the other
factors that differentiate the cleanup alternatives are described below.

For the Mine Area Residences, as discussed above, Alternatives 1-1 and 1-2 do not meet the threshold
requirements and therefore are eliminated from further consideration. Between the two remaining
alternatives (1-3 and 1-4), USEPA's analysis concludes that Alternative 1-4 (Excavation Around
Residences) is superior to Alternative 1-3 (Capping Around Residences) because of the following
reasons:

• Long-term Effectiveness and Permanence: By physically removing soil contaminated at levels
above the soil cleanup goal from residential areas, Alternative 1-4 permanently eliminates the
risk pathway, thereby achieving the greatest possible degree of long-term effectiveness. In
contrast, under Alternative 1-3 waste is left in place and must be managed in the long term
through inspection and maintenance of the soil cover, and through land use restrictions. Land
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use restrictions are generally considered less reliable than physical measures because individuals
unaware of use restrictions may still come in contact with Site related contaminants.

• Implementability: Although both Alternatives 1-3 and 1-4 rely on readily employed
construction measures (fill and excavation, respectively), Alternative 1-4 requires no further
measures beyond construction, and therefore its implementation concludes upon completion of
construction. In contrast, Alternative 1-3 relies on land use restrictions in the form of a deed
restriction preventing activities that would damage the soil cover and/or exposed the underlying
Site related contaminants.

• Cost: As Alternatives 1-3 and 1-4 are very close in 50 year net present value cost ($250,000
and $350,000 respectively), the additional long-term effectiveness and implementability of
Alternative 1-4 do not come at significant additional cost, therefore Alternative 1-4 is considered
highly cost-effective.

For the Mine Buildings, Tailings, Waste Rock, and Mine Drainage alternatives, as discussed above,
Alternative 2-1 does not meet the threshold requirements and is therefore are eliminated from further
consideration. Alternatives 2-3 and 2-4 have in common the same elements except for the inclusion of
cement stabilization of a portion of the tailings under Alternative 2-4; because Alternative 2-4 is more
costly and does not result in any improvement in meeting Remedial Action Objectives, Alternative 2-4 is
elminated from further consideration. The four remaining alternatives (2-2, 2-3, 2-5, and 2-6) share the
same water treatment components in common, therefore there are no differneces to evaluate pertaining to
water treatment. Betv/een the four remaining alternatives, USEPA's analysis concludes that Alternative
2-3 (Capping, Buttress, Water Treatment) is superior to the other alternatives for the following reasons:

• Implementability: Alternative 2-6 (Offsite Disposal) is considered unimplementable due to: the
large number of truckloads of material that would need to be hauled offsite; the associated
hazards of handling, preparing, and shipping the fine-grained mine tailings; the residential nature
of land use along likely haulage routes which could raise nuisance impacts to the surrounding
community. In contrast Alternatives 2-2 (Surface Controls, Buttress, Water Treatment), 2-3
(Capping, Buttress, Water Treatment), and 2-5 (New Onsite Disposal Cell, Water Treatment)
would all manage the waste onsite and utilize common construction practices. Each of these
three alternatives would require some form of land use restriction. However, Alternative 2-5
would require more material handling than Alternatives 2-2 and 2-3, including extensive
dewatering procedures, the necessity of large staging areas for dewatering and preparation for
transport to the new disposal cell, and the haulage of the tailings to the new disposal cell
requiring a similar number of truckloads as would be required under Alternative 2-6. This
combination of factors under Alternative 2-5 increases the potential for airborne transport of the
fine-grained mine tailings, potentially resulting in an exposure hazard to workers and nearby
residential populations. For these reasons, USEPA considers Alternatives 2-2 and 2-3 superior to
the other alternatives.

• Short-term Effectiveness: Again, due to the amount of material handling required by
Alternatives 2-5 and 2-6, and the associated potential for short-term exposure of workers and
nearby residential populations to airborne tailings, as discussed above, USEPA considers
Alternatives 2-2 and 2-3 superior.

11-80



PART II - DECISION SUMMARY
LAVA CAP MINE SITE - MINE AREA (OU1) ROD

• Long-term Effectiveness and Permanence: Alternative 2-2 ranks much lower than Alternatives
2-3, 2-5, and 2-6, in permanence due to the fact that the soil cover system is the least robust,
consisting of one foot of soil plus vegetation, which is more easily subject to environmental
degradation in the form of erosion, root intrusion from plants, and excavation by burrowing
animals. It also presents less of a barrier to human intrusion (Alternatives 2-3 and 2-5 include
thicker soil covers and high density polyethlene membranes which in combination are more
difficult to breach). Alternative 2-2 also ranks lower in groundwater protectiveness because it
does not include a low permeability barrier as do Alternatives 2-3 and 2-5. Alternative 2-5
would be predicted to be superior to Alternative 2-3 at reducing leachate generated by the
tailings during the first years of implementation, however USEPA believes in the long term
Alternative 2-3 will meet a similar standard of groundwater protectiveness by minimizing the
generation of leachate through the placement of surface water controls in combination with the
capping of the tailings with an engineered low permeability cover system, and by collecting any
leachate that may occur for treatment. Alternative 2-5 involves constructing a new landfill cell
on currently uncontaminated property while attempting to restore the Little Clipper Creek stream
channel; Alternative 2-3 caps the waste in place but does not impact currently uncontaminated
property. Alternative 2-6 ranks highest in long term effectiveness and permanence because
removing the mine tailings to an offsite disposal facility eliminates the need to manage this waste
in place and results in fewer land use restrictions; however, as discussed above, USEPA
considers Alternative 2-6 unimplementable. Therefore USEPA believes Alternatives 2-3 and 2-5
are the highest rated implementable alternatives under this criteria.

• Cost: In rank of cost from least to highest, the fifty year net present value of the four
alternatives being considered is as follows: Alternative 2-2 ($10.7 million); Alternative 2-3
($12.7 million); Alternative 2-5 ($14.1 million); and Alternative 2-6 ($16.7 million). Although
Alternative 2-2 ranks lowest in terms of cost, due to concerns about its permanence, USEPA
believes Alternative 2-3 provides the best balance of cost in combination with long term and
short term effectiveness.

For the Little Clipper Creek alternatives, as discussed above, Alternatives 3-1 and 3-2 do not meet the
threshold requirements and therefore are eliminated from further consideration. Between the two
remaining alternatives (3-3 and 3-4), USEPA's analysis concludes that Alternative 3-4 (Excavation) is
superior to Alternative 3-3 (Capping) because of the following reasons:

• Long-term Effectiveness and Permanence: By physically removing sediment contaminated at
levels above the sediment cleanup goal from residential areas, Alternative 3-4 permanently
eliminates the risk pathway, thereby achieving the greatest possible degree of long-term
effectiveness. In contrast, under Alternative 3-3 waste is left in place and must be managed in
the long term through inspection and maintenance of the sediment cap, and through land use
restrictions.

• Implementability: Although both Alternatives 3-3 and 3-4 rely on readily employed
construction measures (capping and excavation, respectively), Alternative 3-4 requires no further
measures beyond construction, and therefore its implementation concludes upon completion of
construction. In contrast, Alternative 3-3 relies on land use restrictions in the form of a deed
restriction preventing activities that would damage the sediment cap and/or exposed the
underlying Site related contaminants; such restrictions rely upon the knowledge and compliance
of the property owner. Although hauling the excavated sediment back to the tailings disposal
area is necessary under Alternative 3-4, the amount of material to be moved is manageable and is
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estimated at 2000 cubic yards, a volume approximately 4% as large as that contained in the
tailings disposal area itself. Alternative 3-4 would involve trucking the tailings back to the mine
using the immediately adjacent mine access road. Alternative 3-3 would also involve truck
traffic, in this case to import fill to areas of Little Clipper Creek to be capped; this material
would have to be brought in using Greenhorn Road, which traverses residential areas.

• Cost: Alternative 3-4, which is superior in terms of the criteria discussed above, is also less
costly than Alternative 3-3 (the fifty year net present values for the two alternatives are $500,000
and $1,000,000 respectively).

As described in Section 11, USEPA has designated the arsenic-contaminated tailings as a principal threat
waste at the Site. This designation is based on the tailings containing elevated concentrations of highly
toxic materials (arsenic) and being highly mobile when contacted by and eroded by surface water flows.
The tailings represent a significant risk to human health or the environment should exposure occur (or
continue to occur). The volume of tailings and expense of treating the tailings to remove the arsenic
make physical treatment impracticable. The preference stated in the NCP is that USEPA address
principal threats wherever practicable, preferably through treatment (NCP Section 300.430(a)(l)(iii)(A)).
Although the tailings will not be treated, these principal threat wastes will be addressed through
excavation (from around the Mine Area residences, in the Little Clipper Creek channel, and areas
surrounding the tailings/waste rock pile) and containment (construction of the rock buttress, a low-
permeability cap, and channelization of surface water). These activities will significantly reduce the
potential future migration of and exposure to the tailings. In addition, the cap to be installed over the
tailings along with the surface water control features, will greatly reduce potential transport of the arsenic
away from the principal threat waste by reducing infiltration. Institutional controls plus access
restrictions will also minimize potential exposure to the principal threat waste and prevent interference
with the long term effectiveness of the remedy.

The selected remedy, Alternatives 1-4, 2-3, and 3-4, meets the two Superfund threshold evaluation
criteria, overall protection of human health and the environment and compliance with ARARs, and
provides the best balance of the remaining Superfund evaluation criteria.

12.2 Description of the Selected Remedy

The components of the selected remedy (see Figure 9/Selected Remedy Details) are as follows:

Mine Area Residences

• Demolish the residence located on parcel 39-160-25, referred to in this ROD as the Upper Rental,
which was constructed on waste rock and/or tailings;

• Achieve cleanup goals by excavating arsenic-contaminated soil from the following three parcels on
which individual residences are located, with the goal of returning the parcels to residential use: 39-
160-16; 39-160-21; and 39-160-30;

• Consolidate excavated soil under the tailings pile engineered cover system for long-term management
(see desciption of tailings management under Mine Buildings, Tailings, Waste Rock, and Mine
Drainage, below); and
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• Backfill the excavated areas with soil transported from an offsite borrow source and subjected to
chemical analysis to ensure compliance with the cleanup goals cited in Section 8; revegetate similar
to pre-existing conditions.

Mine Buildings, Tailings, Waste Rock, and Mine Drainage

Institutional Controls

• Restrict unauthorized access by requiring deed restrictions limiting access and preventing residential,
commercial, industrial, or recreational use of parcels 39-160-25 and 39-160-28;

• Require deed restrictions to prevent intrusive activities such as construction or excavation of any
type that may disturb the Selected Remedy on parcels 39-160-25 and 39-160-28;

• Require deed restrictions to prevent alteration of or intereference with the operation of the Little
Clipper Creek diversion structure partially located on parcel 39-160-27;

• Require deed restrictions to prevent alteration of the asphalt cap placed on exisiting gravel roadways
on parcels 39-160-29; 39-160-25; and 39-160-30; and

Mine Buildings

• Restrict unauthorized access through the intallation of chain link fencing at portions of the Site
including the mine buildings;

• Achieve cleanup"goals through the excavation of contaminated soil in and around the cyanide, mill,
and assay buildings;

• Reduce or eliminate hazards in the cyanide, mill, and assay buildings, including removal of soil and
debris associated with former process tanks, removal of cyanide vats, and removal of sumps; and

• Subject material from the cyanide, mill, and assay buildings, to chemical analysis and consolidate
material onsite or send offsite to an appropriate offsite disposal facility.

Tailings

• Restrict unauthorized access through the intallation of chain link fencing at portions of the Site
including the tailings areas capped as part of the Selected Remedy;

• Regrade the tailings to flatten slopes;

• Achieve cleanup goals by excavating contaminated soil located around the periphery of the waste
rock and tailings piles and consolidating this material under the tailings pile engineered cover system
for long-term management;

• Cap the tailings with a low-permeability engineered cover system, to include a minimum six inch
sand layer placed over the re-graded tailings, a 60-mil thick HOPE liner, a minimum two foot soil
cover over the HDPE liner, plus shallow-rooted surface vegetation to maintain the cover system's
resistance to erosion;

• Remove the remnants of the log dam and construct in its place a rock buttress capable of
withstanding a horizontal ground acceleration of 0.3 g (where g is the force of gravity); to be
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constructed approximately 20 feet in height with a downstream slope of 2.5 : 1 (horizontal to vertical
dimension) and placed directly on bedrock; to include a 60-mil thick HOPE liner placed against the
upstream (or tailings) side of the buttress and a sand drain placed on top of the HOPE liner to prevent
seepage through the buttress to the downstream side;

• Install horizontal drains beneath the surface of the tailings and at the upstream (or tailings) side of the
buttress to dewater the tailings and collect any leachate generated by the tailings for piping to the
water treatment plant to be constructed as part of the' Selected Remedy;

• Install a channel to divert Little Clipper Creek along the eastern boundary of the tailings pile; to be
constructed to accommodate storm flows of a 100-year return frequency; to be constructed of rock
gabions and a 60-mil thick HDPE liner; to be constructed 5 feet wide at the base and five feet in
depth, with side slope dimensions of 2 : 1 (horizontal to vertical dimension);

• Construct diversion channels for the western drainage that occurs adjacent to the mine buildings and
for the seasonal surface water flow that occurs along the western boundary of tailings pile; to be
constructed to accomodate storm flows of a 100-year return frequency; to be constructed of rock
gabions and a 60-mil thick HDPE liner; require deed restrictions on parcels 39-160-25 to prevent
alteration of the diversion channel; and

• Conduct periodic monitoring of surface water and groundwater downgradient of the tailings pile to
assess compliance with cleanup goals.

Waste Rock

• Restrict unauthorized access through the intallation of chain link fencing at portions of the Site
including waste rock areas capped as part of the Selected Remedy;

• Construct shallow rip-rap lined surface water diversion structures above the mine shaft and waste
rock areas to reduce infiltration into the system of shafts and tunnels and thereby potentially reduce
the volume of adit seepage;

• Regrade the waste rock to facilitate runoff and reduce surface-water infiltration;

• Cover the regraded waste rock with one foot of soil and vegetation; and

• Pave the primary access roads (which appear to have waste rock based components) on the mine
property, including a road to the surface water treatment plant, to reduce dust emissions.

Mine Drainage

• Restrict unauthorized access through the intallation of chain link fencing at portions of the Site
including water treatment collection, piping, and treatment facilities installed as part of the Selected
Remedy;

• Pump water out of the mine workings to reduce or eliminate discharge from the adit; pipe extracted
mine water to the water treatment plant to be constructed as part of the Selected Remedy;

• Construct an adit structure to measure seepage flow rates and to collect any remaining adit seepage
not captured by pumping from the mine workings; subject material excavated from the adit as part of
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construction to chemical analysis and consolidate onsite or ship offsite to an appropriate disposal
facility;

• Construct a water treatment plant to treat surface water collected from the mine workings and/or adit
and from the mine tailings; treatment to consist of a ferric chloride coagulation/filtration process or
alternative innovative technology if demonstrated feasible and cost effective in comparison to the
ferric chloride coagulation/filtration process; and

• Conduct periodic monitoring of surface water in Little Clipper Creek upstream and downstream of
the mine area to assess compliance with cleanup goals.

Little Clipper Creek

• Achieve cleanup goals by excavating arsenic-contaminated soil/sediment from Little Clipper Creek
channel and adjacent deposition areas;

• Subject excavated tailings to chemical analysis and consolidate material onsite or ship offsite to an
appropriate disposal facility;

• Grade the excavated area to re-establish the Little Clipper Creek channel, stabilize the channel bed
and banks, and revegetate similar to pre-existing conditions;

• Construct temporary roads to provide access to extent of areas requiring excavation, to be removed
following completion of construction activity; and

• Continue to conduct surface-water monitoring in Little Clipper Creek within and downstream of the
boundaries of the Mine Area Operable Unit to assess compliance with cleanup goals.

The actual technologies to be used in implementing the remedy will be determined during remedial
design. Minor modifications to the remedy may also occur during remedial design or construction.
However, public notice would be given by USEPA if there were any significant changes to the remedy,
and any fundamental changes would be subject to public comment.

Additional technical details on each component of the selected remedy, including cleanup or design
criteria and compliance are provided in the following sections.

12.2.1 Mine Area Residences Cleanup Criteria

• All soil contaminated with arsenic in excess of cleanup goals (see Table 9 for cleanup goals) on the
three residential parcels 39-160-16, 39-160-21, and 39-160-30, will be excavated and consolidated
with the tailings for long-term management.

• Determination of the areal extent to be excavated will be based on chemical analysis of
representative soils collected from multiple locations on each parcel. Visual assessment may be used
to identify sampling locations in areas suspected to be contaminated due to the presence of materials
resembling the mine tailings; however, sample locations for each of the parcels will be distributed to
include areas of the parcels with no immediately discernable visual evidence of tailings.

• Determination of depths of soil to be excavated will be based on further sampling at areal locations
determined to have arsenic prsent above cleanup goals. Excavation will be terminated when soil is
encountered that meets cleanup goals or at bedrock if encountered.
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Compliance with Mine Area Residences Cleanup Criteria

Compliance will be determined using the results of post-excavation, confirmation soil sampling. To
confirm that cleanup to background levels (background concentrations are identified as the cleanup goal
in Table 9) has been achieved, the post-excavation soil sampling data set will be compared to the surface
soil background data set using statistical techniques. USEPA has developed a guidance document that
will be used to assist in conducting this statistical comparison: Guidance for Comparing Background and
Chemical Concentrations in Soil for CERCLA Sites/USEPA 540-R-01-003/September 2002 (USEPA,
2002a).

12.2.2 Mine Buildings, Tailings, Waste Rock and Mine Drainage
Design and Cleanup Criteria

This section provides the design criteria and cleanup criteria to be used in designing, constructing, and
evaluating performance of the selected remedy. Where appropriate, compliance criteria have been
identified also. For some of the components, there are no specific compliance criteria because
compliance will be demonstrated by ensuring that the remedial design meets the specified design criteria.

Institutional Controls Requirements

• Provide detailed notification to any tenants or workers on the property regarding the presence of
hazardous substances

• Provide detailed notification to any tenants or workers on the property regarding deed restrictions,
specifically prohibited activities intended to ensure uninterrupted performance of the Selected
Remedy as well as overall protection of human health and the environment.

• Prevent access to the mine buildings.

• Prevent activities that might damage or affect the integrity of the tailings cap, covered waste rock,
surface water controls, or the rock buttress.

• Prevent any activities that might interfere with the effectiveness of the Selected Remedy.

• Prevent development or use of the Mine Area for any commercial, industrial, recreational or
residential use that would expose any person to contaminated soil or surface water.

Implementation and Compliance with Institutional Control Requirements

Implementation of land use restrictions governed by the above requirements is planned as follows:

• Require deed restrictions to prevent: residential use, a hospital, a public or private school or a day
care center, on parcels 39-160-25 and 39-160-28.

• Require deed restrictions to prevent intrusive activities such as construction or excavation of any
type that would interfere with the Selected Remedy on parcels 39-160-25 and 39-160-28.

• Require deed restrictions to prevent alteration of or intereference with the operation of the Little
Clipper Creek diversion structure partially located on parcel 39-160-27.
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• Require deed restrictions to prevent alteration of the asphalt cap placed on exisiting gravel roadways
on parcels 39-160-29; 39-160-25; and 39-160-30.

• When developing the long term operations and maintenance plan for the site, include a compliance
monitoring system to include periodic site inspections and administrative review of deed restrictions.

Additional language within the deed restrictions is planned to include the following:

• The owner of the aforementioned parcels must give notice of all institutional controls to any lessees
of any portion of the Site.

• All land use controls must be recorded and run with the land pursuant to California Civil Code
Section 1471(c), CA Health and Safety Code Section 25355.5, or other enforceable legal mechanism,
to ensure that the restrictionsare binding on all current and future property owners, their heirs,
successors, and assignees, and the agents, employees or lessees of the owners, heirs, successors and
assignees.

• The owner must give 6 months prior notice to USEPA before any sale of any portion of the Site.

• The owner must identify to USEPA all lessees on any portion of the Site within 30 days of such
lessees occupying any portion of the Site.

Mine Building Design and Cleanup Criteria

• Based on data from the RI, all soil/wastes inside of the mill, assay, and cyanide buildings are
considered to be highly-contaminated with elevated levels of arsenic and will be excavated for
characterization, following which the material will either be consolidated with the tailings for long-
term management or, more likely, disposed of at an appropriate offsite facility.

• Most of the area in the immediate vicinity of the mine buildings is waste rock and will be addressed
along with the resl of the stockpiled waste rock (see below). However, the surface soil in the
immediate vicinity of the mill, assay, and cyanide buildings appears to have been impacted by
processing activities and will be excavated to meet cleanup goals. Determination of the areal extent
to be excavated will be based on chemical analysis of representative soils collected from multiple
locations. The excavated material will be subjected to chemical analysis for the proper
characterization and disposal of the material.

• Any water present in the sumps in the mill and cyanide buildings will be removed, characterized,
and either treated to achieve cleanup goals or disposed of in an appropriate offsite facility.

• Physical features that remain from former processing activities, including tanks, vats, and sumps will
be inspected to determine if they can be readily removed and disposed. Larger items will be left and
decontaminated to reduce Site-related contamination to levels below the cleanup goals established in
Section 8 above.

• Following excaval ion of soil/wastes and conducting any required hazard abatement, the remaining
concrete foundations and metal siding will be decontaminated to reduce Site-related contamination to
levels below the cleanup goals established in Section 8 above.

• Because some of the soil/wastes from the mine buildings contain significantly elevated contaminant
concentrations, these materials will be isolated from the remaining tailings and undergo separate
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characterization to determine the appropriate disposition of this material: either consolidation onsite
of shipment offsite to an appropriate disposal facility.

Compliance with Mine Building Design and Cleanup Criteria

• Soil samples will be collected beyond the area of excavation around the mine buildings to ensure that
all of the highly-contaminated materials have been removed. The remaining area will be covered
along with the rest of the waste rock. If higher concentrations remain, additional excavation of
highly-contaminated materials will be conducted.

• Any of the excavated soil/wastes from within and adjacent to the mine buildings will undergo
separate characterization to determine the appropriate disposition of this material: either
consolidation onsite of shipment offsiet to an appropriate disposal facility.

Tailings Pile Cap Design and Cleanup Criteria

• All areas to be capped shall be graded to slopes of 4:1 or flatter prior to placement of the cap. The
cap shall extend across the entire tailings pile area and the adjacent waste rock area (see Figure 9).

• All soil contaminated with arsenic in excess of cleanup goals (see Table 9) in the vicinity of the
tailings pile and waste rock areas shall be excavated and consolidated under the tailings pile cap.
Determination of the areal extent to be excavated will be based on chemical analysis of
representative soils collected from multiple locations. Visual assessment may be used to identify
sampling locations in areas suspected to be contaminated due to the presence of materials resembling
the mine tailings^ however, sample locations will be distributed to include areas with no immediately
discernable visual evidence of tailings.

• The tailings cap shall, at a minimum, consist of a 6-inch thick sand layer placed over the tailings, a
60-mil HDPE liner (or equivalent) placed over the sand layer, and 18 inches of low-permeability
cover soil plus vegetative cover placed over the HDPE liner.

• The grading and stormwater controls shall be sufficient to ensure that standing water does not
accumulate on the vegetated soil cover.

• The vegetation selected for the tailings cap shall be similar to existing vegetation in the area and
require minimal irrigation.

Compliance with Tailings Cap Design and Cleanup Criteria

• Compliance will initially be demonstrated during construction by ensuring that the cap meets the
minimum thickness criteria presented above.

• As part of long-term O&M, visual monitoring will be conducted routinely to verify the continued
integrity of the cap, including confirming that standing water is not present on the cap and
monitoring for excessive erosion of the cap.

• For the cleanup of contaminated soil surrounding the tailings/waste rock areas, compliance will be
determined using the results of post-excavation, confirmation soil sampling. The same process as
described above for the Mine Areas residences excavation will be used to confirm that cleanup to
background levels has been achieved.
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Rock Buttress Design Criteria

• From a seismic perspective, the rock buttress shall be designed to achieve internal and external
stability under static and pseudo-static conditions. Stability criteria shall include a factor of safety
greater than 1.5 under static conditions and 1.1 under pseudo-static conditions.

• The buttress will be placed directly on bedrock following removal of the log dam remnants and the
tailings located within and downstream of the buttress footprint. If possible, the buttress will be
constructed of onsite waste rock.

• To prevent seepage through the buttress, a liner will be installed on the upstream face of the buttress.
A sand blanket drain with an outlet pipe at the base of the buttress will be used to collect seepage. To
maintain a dewatered condition directly upstream of the buttress, horizontal drains will be placed in
the tailings and connected to the blanket drain for collection and piping to the onsite water treatment
plant to be constructed as part of the Selected Remedy. (See Figure 10/Conceptual Design Features.)

• The upstream tailings will be graded and sloped to ensure stability of the pile. The appropriate slope
and distance shall be determined during remedial design.

Little Clipper Creek Channel and Western Drainages Channel Design Criteria

• The engineered Little Clipper Creek channel to be installed along the eastern edge of the tailings and
waste rock shall extend from upstream of any waste rock/tailings to beyond the rock buttress and be
sized to handle the estimated return flow from a 100-year storm event (see Figure 10).

• Similarly, the channel for the western drainages shall be designed to handle the 100-year event and
shall direct flow around the upper areas of stockpiled waste rock, past the entire tailings pile, and
extending to below the rock buttress (see Figure 9).

• The upstream end of both channels will be excavated and keyed into bedrock to allow capture of
subsurface flow through the upper alluvial layer (estimated to be between 2 and 10 feet below ground
surface [bgs]) and minimize the possibility of continued flow of surface water into the waste rock.

Waste Rock Design Criteria

• All stockpiled waste rock (see Figure 9) shall be graded to facilitate runoff and reduce surface water
infiltration. The waste rock area extends from above the adit north to the area surrounding the mine
shaft and mine buildings.

• Following grading, the waste rock shall be covered with at least one foot of soil and vegetated to
further reduce infiltration and minimize potential disturbance by human activities.

• Lined surface water diversions shall be installed above the mine shaft and upper end of the waste
rock stockpile to reduce flow of surface water into the waste rock and shaft.

Mine Drainage Design and Cleanup Criteria

• If feasible, the preference is to pump water out of the mine workings to maintain the water level in
the mine below the mine adit elevation. Pumping from the mine workings is considered a more
effective method of reducing mine discharge than simply capturing the surface water as it leaves the
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adit, plus pumping down the mine workings allows the workings to be used to balance flow to allow
for planned (i.e. for maintenance) and unplanned treatment plant outages. Any water pumped from
the mine will need to be piped to the treatment plant for treatment. Based on historic information, it
is anticipated that, once the upper workings are dewatered, it will require an extraction rate of around
50 gpm to maintain the water level below the adit.

• Even if it proves feasible to pump from the mine workings, a collection structure will be constructed
at the adit to collect any incidental seepage. This collection structure will be keyed into bedrock to
minimize flow into the waste rock/tailings pile. Because the arsenic concentrations in sediment in
the location of the caved-in adit are very high (up to 34,000 ppm), any sediment excavated from this
area will be isolated for chemical characterization to determine appropriate handling (i.e.
consolidation with the tailings onsite, or shipment to an appropriate offsite disposal facility).

• Seepage collected by the drain system installed on the rock buttress will also need to be pumped to
the treatment plant. The seepage flow rates at the buttress are expected to drop considerably after the
first few years of operation as the tailings are cutoff from further surface water infiltration.

Compliance with Mine Drainage Design and Cleanup Criteria

• If pumping from the mine workings is implemented, water level readings will be collected regularly
to confirm that the water level in the mine is maintained below the adit elevation.

• If the excavated sediment from the location of the caved-in adit fails characterization testing, it will
be disposed offsite at an appropriate disposal facility and will not be consolidated with the tailings.

Water Treatment System Design and Cleanup Criteria

The remedy includes a treatment system for treating mine drainage (pumped from the workings and/or
collected at the adit) and tailings seepage (collected from beneath the capped area by means of collection
pipes with a collection structure at a low point near the rock buttress). However, design and construction
of the full-scale treatment system will be conducted as a second phase of remedy implementation. As
noted previously, this will allow USEPA to evaluate the changes in drainage/seepage flow rates expected
from implementation of the tailings pile cap, waste rock cover, and surface water management features
(Little Clipper Creek channel, western drainage channel, surface water diversions above the waste rock,
and improved adit seepage collection).

Because the flow rates requiring treatment and the arsenic concentrations in the treatment plant influent
are unknown, USEPA believes that selection of the treatment technology should be delayed until a
subsequent phase of remedial design. The ferric chloride coagulation/filtration treatment process that has
been assumed for estimating remedy costs is considered the most reliable, cost-effective approach of the
currently available conventional treatment technologies. However, extensive arsenic treatment research
is ongoing for both conventional and innovative technologies. During initial remedy implementation,
USEPA anticipates conducting additional pilot-level testing of innovative technologies, including
adsorptive media treatment technologies, that may have lower capital and operator oversight
requirements than the ferric chloride system.

In the FS, USEPA evaluated various potential surface water discharge limits based on current ARARs.
These limits are presented in Table 14 below for constituents detected in mine adit discharge or seeps,
along with the basis for their selection.
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Media

Aluminum

Antimony

Arsenic

Cadmium

Copper

Cyanide

Iron

Lead

Manganese

Mercury

PH

Sulfate

Total Dissolved
Solids (TDS)

Discharge Limit (ug/L)

200

6

10

2.2

9.0

5.2

300

2.5

50

0.05

+/- 0.5 of Ambient Level

250,000

500,000

Basis for Discharge Limit

Secondary MCL

Primary MCL

Primary MCL

CTR criteria

CTR criteria

CTR criteria

Basin Plan

CTR Criteria

Basin Plan

CTR Criteria

Background/Basin Plan

Secondary MCL

Secondary MCL

Table 14: Surface Water Treatment Discharge Limits

Water Treatment System Compliance with Design and Cleanup Criteria

• Treatment system effluent will require routine monitoring to ensure that the surface water discharge
limits are being met. Water quality results will be compared to the values listed in Table 14 to
determine compliance.

• If the ferric chloride coagulation/filtration treatment process is selected, sludge will be generated at
the treatment plant. Following dewatering, this sludge will need to characterized (i.e., STLC and
TCLP analyses) to determine disposal requirements. It has been assumed, based on available
information including site specific data and operational data from exisiting systems within the United
States, that the sludge will be able to be disposed as an industrial non-hazardous waste in an offsite
Class n disposal facility. However, the final disposition of sludge will be based on the test results.

Monitoring Requirements

Routine monitoring will be required to ensure that the remedy is operating as intended and not resulting
in downstream surface water impacts or contributing to groundwater contamination. This will include
surface water monitoring in Little Clipper Creek upstream and downstream of the Mine Area during
high- and low-flow conditions and following storm events.

Groundwater monitoring wells will be installed downgradient of the tailings pile to provide for long-term
monitoring of potential groundwater impacts from the tailings. Ultimately, it is expected that
groundwater monitoring related to the Mine Area OU will be coordinated with any groundwater remedial
actions (including monitoring) that may be implemented based on the results of the ongoing Groundwater
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OU Rl/FS. Because arsenic concentrations are already elevated in groundwater beneath the tailings pile,
it may be difficult to differentiate between pre-existing conditions and any future groundwater impacts
from the tailings pile after remedy implementation. However, USEPA expects to continue to work
closely with the State of California during remedy implementation to monitor and evaluate groundwater
monitoring data and ensure that the tailings pile is not acting as a long-term source of groundwater
contamination.

Another component of the monitoring program will be measuring seepage rates from the adit and buttress
to assess performance of the remedy at reducing infiltration into the waste rock and tailings pile. USEPA
expects the seepage rates to decline considerably after the first few years of remedy implementation. If
the seepage rates do not drop over time, it may indicate that the capping and surface water management
components of the remedy are not performing as intended.

12.2.3 Little Clipper Creek Cleanup Criteria

• Deposition areas containing sediment/soil contaminated with arsenic in excess of cleanup goals (see
Table 9 for cleanup goals) in or adjacent to the Little Clipper Creek channel between the log dam and
Greenhorn Road will be excavated (see following bullets for anticipated extent of excavation; also
see Figure 5/Little Clipper Creek Source Areas).

• Determination of the areal extent to be excavated will be based on chemical analysis of
representative soil/sediment collected from multiple locations along the designated reaches of Little
Clipper Creek. Visual assessment may be used to identify sampling locations in areas suspected to
be contaminated due to the presence of materials resembling the mine tailings; however, sample
locations for each of the reaches of the creek will be distributed to include areas of the parcels with
no immediately discernable visual evidence of tailings.

• Determination of depths of soil/sediment to be excavated will be based on further sampling at areal
locations determined to have arsenic prsent above cleanup goals. Excavation will be terminated
when soil is encountered that meets cleanup goals or at bedrock if encountered.

Compliance with Little Clipper Creek Cleanup Criteria

Compliance will be determined using the results of post-excavation, confirmation sediment/soil
sampling. To confirm that cleanup to background levels (background concentrations are identified as the
cleanup goal in Table 9) has been achieved, the post-excavation sediment/soil sampling data sets will be
compared to the sediment and surface soil background data sets using statistical techniques. USEPA has
developed a guidance document that will be used to assist in conducting this statistical comparison:
Guidance for Comparing Background and Chemical Concentrations in Soil for CERCLA Sites/USEPA
540-R-01-003/September2002 (USEPA, 2002a).

12.3 Summary of the Estimated Remedy Costs

A detailed breakdown of the estimated capital, O&M, and present worth costs associated with the
selected remedy is included in Table 15. The information in this cost estimate summary table is based on
the best available information regarding the anticipated scope of the remedial alternative. Changes in the
cost elements are likely to occur as a result of new information and data collected during the engineering
design of the selected remedy. Major changes if they were to occur would be documented in the form of
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Table 15
Detailed Cost Estimate for the Selected Remedy

Lava Cap Mine Site - Mine Area

Component Quantity Unit

Capital Costs (including Engineering and Management)

Mine Area Residences

Excavation I Is.
Backfill and Revegetation I Is.
Consolidation w/Tailings Pile 1 Is.
Contractor Overhead, Mobilization, and Profit

Contingency
Mine Area Residences Capital Cost Subtotal

Engineering and Remedial Design Investigation

Construction Management, Licenses/Legal
Total Mine Area Residances Capital Costs

Mine Buildings, Tailings. Waste Rock and Mine Discharge (Mine Source Areas)

Mine Buildings Is.
Tailings and Waste Rock Is.

Buttress Construction Is.
LCC and Western Drainages Is.
Adit Collection and Pumping from Mine Workings Is.

Road Maintenance and Repairs Is.

Treatment Plant - Low Flow • Is.
Treatment Plant - High Flow Is.

Contractor Overhead, Mobilization, and Profit

Contingency
Mine Source Areas Capital Cost Subtotal

Engineering and Remedial Design Investigation

Construction Management, Licenses/Legal
Total Mine Source Areas Capital Costs

Little Clipper Creek

Excavation 1 Is.
Backfill, Stream Channel and Revegetation 1 Is.
Consolidation w/Tailings Pile 1 Is.
Road Maintenance and Repaving 1 Is.

Contractor Overhead, Mobilization, and Profit

Contingency
Little Clipper Creek Capital Cost Subtotal

Engineering and Remedial Design Investigation
Construction Management, Licenses/Legal

Total Little Clipper Creek Capital Costs

TOTAL ESTIMATED CAPITAL COST RANGE :

Equipment Replacement Costs Quantity Units

Treatment Plant -Low Flow (Replace after 25 years) 1 Is.

Treatment Plant - Hihg Flow (Replace after 25 years) 1 Is.
TOTAL DISCOUNTED REPLACEMENT COST RANGE:

OUROD

Unit Cost Cost
($) &)

Capita] Costs

$62,000 $62,000

$69,500 $69,500
S21.000 $21,000

24% $37,100

25% $47,400
$237,000

21% $49,700

8% $23,300

5370,000

$360,000 $360,000

$925,000 $925,000

$436,000 $436,000
$403,000 $403,000

$72,000 $72,000

$68,000 $68,000
Low-Flow High-Flow

$525,000 $525,000
$1,640,000 $1,640,000

24% $678,000 $949,000
25% $867,000 $1,213,000

$4,334,000 $6,066,000
21% $908,000 $1,271,000

8% $426,000 $596,000

$5,670,000 $7,930,000

$58,600 $58,600
$24,40,0 $24,400
$18,700 $18,700
$47,300 $47,300

24% $36,200
25% $46,300

$231,500

21% $48,500

8% $22,700
$300,000

$6,280,000 $8,540,000

Replacement
Cost Present Worth Cost (1)

Low-Flow High-Flow
$1,070,000 $485,000

$3,330,000 N $1,520,000
$485,000 $1,520,000
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Table 15
Detailed Cost Estimate for the Selected Remedy

Lava Cap Mine Site - Mine Area OUROD

Annual Operations & Maintenance Costs

Mine Area Residences

No O&M Required

Quantity Units Annual Cost
($)

Present Worth Cost1

($)

Mine Buildings, Tailings, Waste Rock and Mine Discharge
Land Use Restrictions (Implement, Inspect)

Tailings Cap Repair, Tailings/Waste Rock Regrading
LCC and Western Drainages
Adit Collection, Mine Pumping, and Buttress Collection
Surface Water Monitoring

Treatment Plant - Low Flow

Treatment Plant - High Flow

1 yr. $2,300

1 yr. $10,900
1 yr. $5,043
1 yr. $3,100
1 yr $8,700

1 yr. $70,400

1 yr. $125,000

Total Mine Source Areas O&M Costs

Low-Flow
$1,740,000

$2,485,000

$57,000
$270,000
$125,000

$77,000
$216,000

High-Flow

$3,100,000
$3,850,000

Little Clipper Creek O&M

Surface Water Monitoring 1
Total Little Clipper Creek O&M Costs

$8,120 $201,000
$201,000

TOTAL DISCOUNTED O&M COST RANGE :

TOTAL ESTIMATED CAPITAL COST: $6,280,000 $8,540,000

TOTAL DISCOUNTED REPLACEMENT COST: $485,000 $1,520,000

ESTIMATED PRESENT WORTH COST: $9,500,000 $14,100,000

Notes
1) Based on a 3.2% discount rate and the expenditures occurring in 25 years.
'2) Based on a 3.2% discouni rate and 50 years of O&M.

Capital cost estimates are not discounted because the construction work will be performed in the early stages of the project. O&M costs are
repotted as present worth estimates given a 3.2% discount rate for a duration of 50 years.

Cost estimates are based on waste rock/tailings volumes, treatment rates, and treatment plant influent quality-estimates that may be refined during
remedial design. Cost estimates are expected to be within a +50 ro -30% accuracy range.
s. = lump sum; yr. = year
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a memorandum in the Administrative Record file, an Explanation of Significant Differences (BSD) or a
ROD Amendment.

The capital cost to construct the selected remedy is estimated at $8.54 million. This cost projection
assumes the worst-case water treatment scenario under which high-end flow estimates are used. USEPA
is fairly certain that the water treatment component of the remedy cost, which is significant, can be
reduced by re-directing clean surface water flows that currently enter the mine waste and thereby become
contaminated. Although typically a thirty-year present value cost is calculated for federal Superfund
projects, at the request of the State of California, USEPA calculated fifty-year present values for the
Mine Area OU remedy. The 50-year present worth is estimated at $14.1 million, again assuming high-
flow treatment requirements. As is the practice at federal Superfund sites, these cost estimates are based
on an expected accuracy range of -30 to +50 percent. The discount rate used for the fifty-year present
value cost projection was 3.2 per cent based on Appendix C of Office of Management and Budget
Circular A-94.

12.4 Expected Outcomes of the Selected Remedy

The expected outcomes of the selected remedy are as follows. After implementation of the Mine Area
Residences component of the Selected Remedy, which will result in the reduction of soil contamination
levels to meet cleanup goals, the parcels which the three remaining Mine Area residences occupy (the
fourth will be demolished as part of the Selected Remedy) will be available for residential use.
Groundwater use restrictions may be necessary in future for these parcels, however, USEPA is deferring
a determination on groundwater use restrictions until completion of the Groundwater Operable Unit
Remedial Investigation/Feasibility Study.

After implementation of the Little Clipper Creek component of the Selected Remedy, which will result
in: 1) the reduction of sediment contamination levels to meet cleanup goals; and 2) the reduction of
surface water contamination levels to meet cleanup goals, the two parcels on which these conditions
currently exist will be available for unrestricted surface use. Groundwater use restrictions may be
necessary in the future for these parcels, however, USEPA is deferring a determination on groundwater
use restrictions until completion of the Groundwater Operable Unit Remedial Investigation/Feasibility
Study.

After implementation of the Mine Buildings, Waste Rock, Tailings, and Mine Drainage component of the
Selected Remedy, long-term use will be restricted on multiple parcels as discussed above, because waste
will remain in place on some parcels, and operational parts of the Selected Remedy will remain in place
on other parcels. Neverthless, implementation of the Selected Remedy will result in a greatly reduced
potential for further release of contaminated tailings, significantly reducing the threat the mine poses to
downstream receptors. Little Clipper Creek will be restored to its beneficial use as a potential drinking
water supply. Risks to human and ecological receptors at the Mine Area Operable Unit will be managed
through the consolidation, capping and covering of source materials (waste rock and tailings) and the
treatment of mine drainage and seeps. Because wastes are left onsite permanently, continuous
monitoring and maintenance of the wastes (including the formal Five Year Review process required
under CERCLA) will be required for the foreseeable future to ensure long-term protectiveness.
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13 Applicable or Relevant and
Appropriate Requirements (ARARs)

Section 121(d) of CERCLA, 42 U.S.C. § 962 l(d) requires that remedial actions at CERCLA sites attain
(or justify the waiver of) any federal or state environmental standards, requirements, criteria, or
limitations that are determined to be legally applicable or relevant and appropriate. These applicable or
relevant and appropriate requirements are referred to as "ARARs." Federal ARARs may include
requirements promulgated under any federal environmental laws. State ARARs may only include
promulgated, enforceable environmental or facility-siting laws of general application that are more
stringent or broader in scope than federal requirements and that are identified by the state in a timely
manner.

An ARAR may be either "applicable," or "relevant and appropriate," but not both. If there is no specific
federal or state ARAR for a particular chemical or remedial action, or if the existing ARARs are not
considered sufficiently protective, then other guidance or criteria to be considered (TBCs) may be
identified and used to ensure the protection of public health and the environment. The NCP, 40 C.F.R.
Part 300, defines "applicable," "relevant and appropriate," and "to be considered" as follows:

• Applicable requirements are those cleanup standards, standards of control, or other substantive
requirements, criteria, or limitations promulgated under federal environmental or state environmental
or facility siting laws that specifically address a hazardous substance, pollutant, contaminant,
remedial action, location, or other circumstances found at a CERCLA site. Only those state
standards that are identified by a state in a timely manner and that are more stringent than federal
requirements may be applicable.

• Relevant and appropriate requirements are those cleanup standards, standards of control, and
other substantive requirements, criteria, or limitations promulgated under federal environmental or
state environmental or facility siting laws that, while not "applicable" to a hazardous substance,
pollutant, contaminant, remedial action, location, or other circumstance at a CERCLA site, address
problems or situations sufficiently similar to those encountered at the CERCLA site that their use is
well suited to the particular site. Only those state standards that are identified in a timely manner and
that are more stringent than federal requirements may be relevant and appropriate.

• TBCs consist of advisories, criteria, or guidance that USEPA, other federal agencies, or states
developed that may be useful in developing CERCLA remedies. The TBC values and guidelines
may be used as USEPA deems appropriate. Once a TBC is adopted, it becomes an enforceable
requirement.

ARARs are identified on a site-specific basis from information about the chemicals at the site, the
remedial actions contemplated, the physical characteristics of the site, and other appropriate factors.
ARARs include only substantive, not administrative, requirements, and pertain only to onsite activities.
Section 121(e) of CERCLA, U.S.C. 9621(e), states that no federal, state or local permit is required for
remedial actions conducted entirely onsite. Offsite activities, however, must comply with all applicable
federal, state, and local laws, including both substantive and administrative requirements, that are in
effect when the activity takes place. There are three general categories of ARARs:

• Chemical-specific ARARs are health- or risk-based concentration limits, numerical values, or
methodologies for various environmental media (i.e., groundwater, surface water, air, and soil) that
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are established for a specific chemical that may be present in a specific media at the site, or that may
be discharged to the site during remedial activities. These ARARs set limits on concentrations of
specific hazardous substances, pollutants, and contaminants in the environment. Examples of this
type of ARAR include state and federal drinking water standards.

• Location-specific ARARs set restrictions on certain types of activities based on site characteristics.
Federal and state location-specific ARARs are restrictions placed on the concentration of a
contaminant or the activities to be conducted because they are in a specific location. Examples of
special locations possibly requiring ARARs may include flood plains, wetlands, historic places, and
sensitive ecosystems or habitats.

• Action-specific ARARs are technology- or activity-based requirements that are triggered by the
specific type of remedial activities selected. Examples of this type of ARAR are RCRA regulations
for waste treatment, storage, or disposal.

USEPA has evaluated and identified the ARARs for the selected remedy in accordance with CERCLA,
the NCP, and USEPA guidance, including the CERCLA Compliance with Other Laws Manual, Part I
(Interim Final), OSWER Directive 9234.1-01 (USEPA, 1988a) and CERCLA Compliance with Other
Laws Manual, Part H, OSWER Directive 9234.1-02 (USEPA, 1989). Tables 16 (chemical-specific), 17
(location-specific), and 18 (action-specific) present the ARARs for the selected remedy.

13.1 Chemical-Specific ARARs
Table 17 summarizes~the chemical-specific ARARs for the selected remedy. The following sections
present a discussion of chemical-specific ARARs and identify why these chemical values are applicable
and/or relevant and appropriate. There are no chemical-specific ARARs that provide numerical cleanup
criteria for COCs in soils and sediments at the Lava Cap Mine Site.

Mine-related contaminants that are discharged to Little Clipper Creek must comply with applicable
federal and state water quality criteria. USEPA guidance states that federal water quality criteria for
specific pollutants should generally be identified as ARARs for surface water cleanup if circumstances
exist at a site that water quality criteria were specifically designed to protect, unless the state has
promulgated corresponding water quality standards that apply to the water bodies at the site (see
"ARARs Q's and A's: Compliance with Federal Water Quality Criteria," USEPA Pub. No. 9234.2-09/FS,
June 1990). ARARs and TBCs for surface water include the following:

• CTR and National Toxics Rule (NTR) Criteria

• Water Quality Control Plan (also known as the Basin Plan) for the Sacramento and San Joaquin
River Basins

• Safe Drinking Water Act and California Safe Drinking Water Act

See Table 16 for a summary of the chemical-specific ARARs for surface water quality. These chemical
specific levels are ARARs for surface water quality at the Site. The CTR and Basin Plan values are
independantly applicable with respect to treatment system discharges that will travel offsite.



TABLE 16

Chemical-Specific Potential ARARs for Surface Water Quality
Lava Cap Mine Site - Mine Area OU ROD

CTR Criteria
Freshwater Aquatic Life Protection

Chemical

Aluminum

Arsenic

Cyanide

Iron

Manganese

Mercury

PH
Sulfate

TDS

Criterion
Maximum

Concentration

NA

340 b

22°

NA

NA

NA

NA

NA

NA

Criterion
Continuous

Concentration

NA

150 b

5.2°

NA

NA

NA

NA

NA

NA

CTR Criteria
Human Health Protection (10* risk for

carcinogens) for Consumption of:

Water +
Organisms

NA

NA

700

NA

NA

0.050

NA

NA

NA

Organisms Only

NA

NA

220,000

NA

NA

0.051

NA

NA

NA

Background

160

1.8

1.5

50 / 2,540 d

4.4 / 240 d

0.004

NA

3,540

59,000

Maximum Contaminant
Level (MCL) a

Primary
MCL

1,000

10

150

NA

NA

2

NA

500,000 e

NA

Secondary
MCL

200

NA

NA

300

50

NA

6.5 to 8.5

250,000 f

500,000 9

Most Stringent
Standard b

200

10

5.2°

3007 2,540 d

50 / 240 d

0.05

6.5 to 8.5

250,000 f

500,000 9

Notes:
All units are in pg/L.
NA = Not applicable or not available.
a The most stringent of the state and federal MCLs is listed.
b All criteria, except where noted, are expressed in terms of total concentrations.
0 Promulgated for specific California waters in the National Toxics Rule.
d First value is expressed as dissolved; second value is total.
a Proposed. /
' Recommended level; upper level = 500,000 M9/L; short-term level = 600,000 pg/L
9 Recommended level; upper level = 1,000,000 (jg/L; short-term level = 1,500,000 ug/L.
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TABLE 17
Chemical-specific ARARs
Lava Cap Mine Site - Mine Area OU ROD

Standard, Requirement,
Criterion, or Limitation

ARAR Status Description Comment

National Drinking Water Relevant and
Standards maximum appropriate
contaminant levels (MCLs)

40 CFR 300.430(e)(2)(l)(B)

Safe Drinking Water Act

California Safe Drinking Water Relevant and
Standards (MCLs) Appropriate

State MCLs found in 22 CCR
§64435 and §64444.5

Establishes national primary drinking water standards,
MCLs, to protect the quality of water in public water
systems. MCLs represent the maximum concentrations of
contaminants permissible in a water system delivered to
the public. MCLs are generally relevant and appropriate
when determining acceptable exposure limits for current or
potential sources of drinking water.

Establishes primary MCLs for contaminants that cannot be
exceeded in public water systems. In some cases the
California drinking water standards are more stringent than
the federal MCLs.

National Toxics Rule (NTR) and
California Toxics Rule (CTR)
40 CFR Part 131

Applicable Establishes numeric aquatic life criteria and human health
and criteria for priority toxic pollutants. This regulation is appli-
Independantly cable to inland surface waters, bays, and estuaries in
Applicable California.

State Water Resources Control Applicable
Board (SWRCB) Resolution
68-16

RWQCB's Water Quality Control Applicable
Plan for the Sacramento River and
and San Joaquin River Basins Independantly
(Basin Plan) Applicable

This resolution requires the continued maintenance of
high-quality water of the state. Water quality may not be
degraded below what is necessary to protect the
"beneficial uses" of the water source.

Sacramento and San Joaquin River Basins Basin Plan,
dated December 9,1994, establishes beneficial uses for
groundwater and surface water, water quality objectives
designed to protect those beneficial uses, and
implementation plans to achieve water quality objectives.

National primary drinking water standards are health-
based standards for public water systems (MCLs). The
NCP defines MCLs as relevant and appropriate for
water determined to be a current or a potential source
of drinking water in cases where maximum contaminant
level goals (MCLGs) are not ARARs.

Like federal MCLs, state MCLs are applicable as
cleanup goals for waters determined to be a current or
a potential source of drinking water. State MCLs are
referenced in the Basin Plan as the minimum standards
for waters with a beneficial use of municipal or
domestic supply.

This standard establishes criteria for surface water
quality. Thus, it is applicable to surface waters at Lava
Cap Mine.

Remedial actions at Lava Cap Mine that involve
discharges to surface water or surface water drainage
courses must take into account the protection of
beneficial uses and the maintenance of high-quality
waters in the area.

The narrative water quality objectives described in the
Basin Plan are considered ARARs. Numeric values
based on nonpromulgated guidance documents and
developed on a site-by-site basis are not considered
ARARs, but may be recognized as TBCs.



TABLE 18
Location-Specific ARARs
Lava Cap Mine Site - Mine Area OU HOD

Citation Summary of Requirement Evaluation

National Historic Preservation Act (16
U.S.C. 470 et seq.; 36 CFR Part 800; 40
CFR 6.301 (b); Executive Order 11593);
National Historic Landmarks Program
(36 CFR Part 65); National Register of
Historic Places (36 CFR Part 60)

Archaeological and Historical Preser-
vation Act (16 U.S.C. 469 et seq., 40
CFR 6.301 (c))

Archaeological Resources Protection Act
of 1979 (16 U.S.C. 470aa-ii; 43 CFR7)

Fish and Wildlife Coordination Act (16
U.S.C. 661 et seq. And 40 CFR 6.302(g))

Fish and Game Code Section 1600 and
1603

Clean Water Act (Section 404) - Dredge
or Fill Requirements (33 U.S.C. 1251-
1376; 40 CFR 230)

Protection of Floodplains (Executive
Order 11988; 40 CFR 6.302(b); 40 CFR
Part 6, Appendix A)

Federal agencies must identify possible effects of proposed remedial activities on historic properties
(cultural resources). If historic properties or landmarks eligible for, or included in, the National
Register of Historic Places exist within remediation areas, remediation activities must be designed
to minimize the effect on. such properties or landmarks.

Establishes procedures to provide for preservation of historical and archeological data that might be
destroyed through alteration of terrain as a result of federal construction project or a federally
licensed activity or program. Presence or absence of such data on the site must be verified. If
historical or archaeological artifacts are present in remediation areas, the remedial actions must be
designed to minimize adverse effects on the artifacts.

Steps must be taken to protect archaeological resources and sites that are on public and Indian
lands and to preserve data. Investigators of archaeological sites must fulfill professional
requirements. The potential presence of archaeological sites has not yet been determined.

Requires consultation with USFWS (and State of California Department of Fish and Game (CDFG))
when any federal department or agency proposes or authorizes any modification of stream or other
water body greater than 10 hectares; requires adequate provisions for protection of fish and wildlife
resources). Certain remedies may result in the temporary or permanent modification of naturally
occurring water bodies and may require the construction of mitigated wetlands in other areas.

Requirements for construction by, or on behalf of any State or local agency or public utility that will
change the natural flow or use material from the beds or result in disposal into designated waters.

Establishes requirements that limit the discharge of dredged or fill material into waters of the United
States. EPA guidelines for discharge of dredged or fill materials in 40 CFR 230 specify
consideration of alternatives that have fewer adverse impacts and prohibit discharges that would
result in exceedence of surface water quality standards, exceedence of toxic effluent standards, and
jeopardy of threatened or endangered species. Special consideration required for "special aquatic
sites" defined to include wetlands.

Requires federal agencies to evaluate the potential effects of action they may take in a floodplain to
avoid the adverse impacts associated with direct and indirect development of a floodplain.

Applicable.

Applicable.

Applicable.

Applicable.

Relevant and
Appropriate.
Applicable.

Applicable for
activities that may
occur within the 100-
year floodplain.



Citation Summary of Requirement Evaluation

Protection of Wetlands (Executive Order Requires federal agencies to take action to avoid adversely affecting wetlands, to minimize wetlands Applicable if wetlands
11990; 40 CFR 6.302(a); 40 CFR Part 6, destruction, and to preserve the value of wetlands. are identified.
Appendix A)

42 U.S.C.Section 9621 (d) CERCLA Section 121 (d)(3) and EPA regulations establish independently applicable Independantly
40 C.F.R. Section 300.440 requirements regarding offsite disposal of hazardous substances from a Superfund site. applicable.

»*
Notes:

8
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Action-Specific ARARs
Lava Cap Mine Site - Mine Area OU
Citation
Land Use Covenants Regulations (22
CCR, Division 4.5, Chapter 39, Section
67391.1)

Northern Sierra Air Quality Manage-
ment District (AQMD) Rules 205
(nuisance) and 225 (dust control).

National Pollutant Discharge Elimi-
nation System (40 CFR Part 122)

40 CFR Parts 122,123,124, NPDES
Permit Program as implemented by the
California Stormwater Permit Program
for Construction Activities (SWRCB
Order # 97-03-DWQ)

California Health and Safety Code
Section 25355.5
California Civil Code Section 1471(c)

Mining closure requirements under
Water Code §13172

ROD
Summary of Requirement
Regulations specify that a land use covenant (LUC) imposing appropriate limitations on
land use shall be executed and recorded when hazardous materials, hazardous wastes or
constituents, or hazardous substances will remain at the property at levels that are not <
suitable for unrestricted use of the land. Land use restrictions and covenants are to run
with the land and be recorded in the county where the property is located.

Rule 205: prohibits discharges of air contaminants that cause a nuisance.

Rule 225: Remedial activities will be designed to take ail reasonable precautions to
prevent particulate matter from becoming airborne including, but not limited to, as
appropriate, the use of water or chemicals as dust suppressants, the covering of trucks,
and the prompt removal and handling of excavated materials.

The National Pollutant Discharge Elimination System (NPDES) permit program controls
water pollution by regulating point sources that discharge pollutants into waters of the
United States.
Regulates pollutants in the discharge of stormwater associated with construction activities,
including treatment of waste.

Establishes requirements for covenants to restrict use of property where hazardous
substances are present.
Establishes requirements for deed restrictions such as environmental restrictions and land
use covenants. Sepcifies requirements for land use covenants to run with the land by
applying to successors in title to the land.

Group A and B waste piles - close in accordance with 27 CCR §21090 (a), (b), and (c).

Group A and B surface impoundments - close in accordance with 23 CCR 21400(a) and
(b)(1); some surface impoundments with clay liners may be closed in place.

Evaluation
Substantive provisions are
relevant and appropriate.

Applicable.

Independantly applicable to
discharges from the treatment
system to Little Clipper Creek.
Applicable to stormwater
discharges to Little Clipper Creek.

Relevant and appropriate.

Applicable.

Relevant and appropriate.

Notes:
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PART II - DECISION SUMMARY
LAVA CAP MINE SITE- MINE AREA (OU1) ROD

Water Quality Control Plan for the Sacramento and San Joaquin River Basins

The State of California, as authorized by USEPA, established water quality objectives for the protection
of groundwater and surface water under the Porter-Cologne Water Quality Control Act. These water
quality objectives are established by the California RWQCBs for each basin and are based on the
beneficial use(s) of the waters. The Water Quality Control Plan (also known as the Basin Plan) for the
Sacramento and San Joaquin River Basins, dated December 9,1994 (amended twice and reissued in
1998), establishes beneficial uses for groundwater and surface water as well as water quality objectives
(the "criteria" under the CWA) designed to protect those beneficial uses. The Basin Plan describes
implementation plans and other control measures designed to ensure compliance with statewide plans
and policies and provides comprehensive water quality planning.

Little Clipper Creek, and discharges thereto, are surface waters located within the project area that have
been effected by mine tailings and adit discharges and will be addressed by the remedy selected in this
ROD. Little Clipper Creek is an undesignated water body within the Sacramento and San Joaquin River
Basin. Little Clipper Creek is a tributary to Little Greenhorn and Greenhorn Creeks, which are tributaries
to the Bear River. The Bear River is specifically identified in the Basin Plan, and its beneficial uses
include:

• Municipal and domestic supply (MUN)

• Agricultural supply (AGR)

• Industrial service supply (IND)

• Contact and non-contact water recreation (REC-1 and REC-2)

• Warm and cold freshwater habitat (WARM and COLD)

• Wildlife habitat (WILD)

Parameter

pH

Dissolved Oxygen

Sediment

Turbidity

Criteria for Warm and Cold Freshwater Habitat

6.5 to 8.5 pH unit (Changes in normal ambient pH levels shall not exceed 0.5)

> 5 milligrams per liter (mg/L)

The suspended sediment load and discharge rate of surface waters shall not be altered in
such a manner as to cause nuisance or adversely affect beneficial uses.

Increases in turbidity attributable to controllable water quality factors shall not exceed the
following limits: Where natural turbidity is between 0 and 5 nephelometric turbidity units
(NTUs), increases shall not exceed 1 NTU; where natural turbidity is between 5 and 50
NTUs, increases shall not exceed 20 percent; Where natural turbidity is between 50 and
100 NTUs, increases shall not exceed 10 NTU; where natural turbidity is greater than 100
NTUs, increases shall not exceed 10 percent.

Table 20: California Physical Parameters Criteria in Surface Water

Under the Basin Plan, water bodies within the basins that do not have designated beneficial uses are
assigned MUN designations at a minimum (i.e., municipal and domestic water supply) in accordance
with the provisions of SWRCB Resolution No. 88-63 (unless the exemptions in Resolution 88-63 apply).
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Based on the characteristics and location of Little Clipper Creek, additional beneficial uses likely apply,
which include the designated beneficial uses of the Bear River noted above.

The Basin Plan also contains water quality objectives for physical parameters. Table 20 presents the
relevant criteria for physical parameters that have been identified for surface waters in the Lava Cap
Mine area.

Safe Drinking Water Act

The Safe Drinking Water Act establishes national primary drinking water standards, MCLs, to protect the
quality of water in public water systems. MCLs are enforceable standards and represent the maximum
concentrations of contaminants permissible in a water system delivered to the public. MCLs are
generally relevant and appropriate when determining acceptable exposure limits for waters that are a
current or potential source of drinking water [(40 CFR 300.430(e)(2)(i)(B)]. For the Lava Cap Mine Site,
MCLs are relevant and appropriate as cleanup criteria for surface water bodies because, according to the
Basin Plan, these water bodies are potential sources of drinking water. In the case of inorganic
compounds, the natural background concentrations have also been considered when developing cleanup
goals (e.g., in cases where the background concentrations are greater than MCLs).

13.2 Location-Specific ARARs

Location-specific ARARs are those requirements that relate to the geographical position or physical
condition of the site. These requirements may limit the type of remedial action that can be implemented
or may impose additional constraints on some remedial alternatives. The major location-specific ARARs
that could affect implementation of the remedy are categorized and briefly described below.
Location-specific ARARs for the Mine Area OU remedy are summarized in Tablel?.

National Historic Preservation Act, National Historic Landmarks Program, and
National Register of Historic Places

The NHPA, 16 U.S.C. §470, requires federal agencies to take into account the effect of any federally
assisted undertaking or licensing on any district, site, building, structure, or object that is included in or
eligible for inclusion in the National Register of Historic Places (NRHP). Criteria for evaluation are
included in 36 CFR Part 60.4. The Lava Cap Mine site has not been designated as having historic value
to warrant inclusion in the NRHP. If an eligible structure were encountered, the procedures for protection
of historic properties set forth in Executive Order 11,593 entitled "Protection and Enhancement of the
Cultural Environment" and in 36 CFR Part 800, 36 CFR Part 63, and 40 CFR Part 6.301(c) would be
applicable.

Archaeological and Historic Preservation Act and Archaeological Resources
Protection Act

The Archaeological and Historic Preservation Act, 16 U.S.C. §469, and the Archaeological Resources
Protection Act, 16 U.S.C. §470, established procedures to preserve and protect archaeological resources.
The first provides for preservation of historical and archaeological data that might be destroyed through
alteration of terrain as a result of a federal construction project or a federally licensed activity or
program. The second prescribes steps taken by investigators to preserve data. If remedial activities would
cause irreperable loss or destruction of significant scientific, prehistoric, historical, or archaeological
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data, mandatory data recovery and preservation activities would be necessary. The implementing
regulations [40 CFR 6.301(c) and 43 CFR 7] will be applicable if eligible structures are identified.

Endangered Species Act

The Endangered Species Act (ESA), 16 U.S.C. §1531, et seq., requires consultation with the resource
agencies for remedial actions that may affect these species. Section 7 of the ESA requires that federal
agencies consider whether their actions will jeopardize the existence of species that are listed as
threatened or endangered by the U.S. Fish and Wildlife Service or the National Marine Fisheries Service.
However, no endangered or threatened species are known to be present at the Mine Area Operable Unit.
And none of the property in this Operable Unit has been designated as critical habitat for any endangered
or threatened species.

Fish and Wildlife Conservation Act and Fish and Wildlife Coordination Act

The Fish and Wildlife Coordination Act, 16 U.S.C. §§661-666, requires federal agencies involved in the
control or structural modification of any natural stream or body of water to take action to protect fish and
wildlife resources that may be affected by the selected remedial action. The Fish and Wildlife
Coordination Act and its implementing regulations (40 CFR 6.302(g)) are applicable to Site remediation
activities.

Clean Water Act (Section 404)

Section 404 of the CWA, 33 U.S.C. §1344, requires a permit and the meeting of substantive requirements
for the discharge of dredged or fill material into waters of the United States. CC, Little Clipper Creek,
and Lost Lake are considered "waters of the United States."

Activities associated with the selected remedy that might trigger Section 404 requirements include road
construction, sediment removal, and surface-water diversions. As these activities are onsite actions, the
substantive provisions of Section 404 and its implementing regulations are applicable ARARs for such
activities. The Guidelines for Specification of Disposal Sites for Dredged or Fill Material [40 CFR Part
230, Section 404(b)(l)] define requirements that limit the discharge of dredged or fill material into the
aquatic environment or aquatic ecosystems. These guidelines specify consideration of alternatives that
have fewer adverse impacts and prohibit discharges that would result in exceedance of surface-water
quality standards, exceedance of toxic effluent standards, and jeopardize threatened or endangered
species. Actions that can be taken to minimize potential adverse impacts of the discharge on the aquatic
ecosystem are specified in Subpart H of 40 CFR 230, and include:

• Confining the discharge's effects on aquatic biota

• Avoiding disruptions of periodic water inundation patterns

• Selection of disposal site and method of discharge

• Minimizing or preventing standing pools of water
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Executive Order on Floodplain Management

The Executive Order on Floodplain Management, Executive Order No. 11,988, requires that federal
agencies evaluate the potential effects of actions that may take place in a floodplain to avoid, to the
extent possible, adverse effects associated with direct and indirect development of a floodplain. USEPA's
regulations to implement this Executive Order are set forth in 40 C.F.R. §6.302(b). In addition, USEPA
has developed guidance entitled "Policy on Floodplains and Wetlands Assessments for CERCLA
Actions" dated August 6, 1985. The requirements of this regulation are applicable if implementation of
the remedy affects the floodplain at the site.

Executive Order on Protection of Wetlands

The Executive Order on Protection of Wetlands, Executive Order No. 11,990, requires that federal
agencies avoid, to the extent possible, adverse impacts associated with the destruction or loss of wetlands
and to avoid support of new construction in wetlands if a practicable alternative exists. USEPA's
regulations to implement this Executive Order are set forth in 40 C.F.R. §6.302(a). In addition, USEPA
has developed guidance entitled "Policy on Floodplains and Wetlands Assessments for CERCLA
Actions". If wetlands Eire encountered at the Lava Cap Mine site, these requirements would be applicable.

13.3 Action-Specific ARARs

ARARs are technology- or activity-based requirements that are triggered by the type of remedial
activities selected. These ARARs generally set performance, design, or other similar action-specific
controls or restrictions on particular kinds of activities. Table 18 lists the action-specific ARARs for the
selected remedy.

Exemption of Mining Waste from Hazardous Waste Regulations

All of the waste streams generated at the Lava Cap Mine Site relate to the historic mining operations at
the site. As such, these waste streams are exempted under RCRA §3001(b)(3)(A)(ii), 42 U.S.C.
§6921(a)(3)(A)(ii) (also known as the "Bevill Amendment"). The Bevill exclusion, codified in 40 C.F.R.
§261.4(b)(7), provides that "[s]olid waste from the extraction, beneficiation and processing of ores and
minerals (including coal), including phosphate rock and overburden from the mining of uranium ore [are
not hazardous wastes]." In addition, any residues (i.e., sludge) generated from treatment of adit discharge
or seeps are also exempted because the residue is the direct result of "extraction" included under the
Bevill Amendment. The handling and disposal of mine tailings, treatment residues, or other wastes that
are result of mineral extraction or beneficiation at the site are not subject to RCRA Subtitle C regulations
or hazardous wastes regulations under the California Hazardous Waste Control Law. The California
equivalent to the Bevill exclusion can be referenced in Section 66261.4(b)(5) of Title 22.

CERCLA Offsite Rule

CERCLA Section 121(d)(3) and USEPA regulations establish independently applicable requirements
regarding offsite disposal of hazardous substances. This rule and these regulations would apply to soil,
sediment, standing water, debris, and any other contaminated material targeted for excavation from the
mine buildings and immediately adjacent areas, and planned to be shipped offsite, as described under
Selected Alternative 2-3.
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Regional Board Regulation of Mining Waste

Water Code §13172 and the regulations promulgated thereunder [27 CCR 22480(b)] establish three
groups of mining wastes as follows:

• Group A - Mining wastes that must be managed as hazardous waste pursuant to Title 22, provided
the RWQCB finds that such mining wastes pose a significant threat to water quality.

• Group B - Mining wastes that consist of or contain hazardous wastes, that qualify for a variance
under Title 22, provided that the RWQCB finds that such mining wastes pose a low risk to water
quality; and mining wastes that consist of or contain nonhazardous soluble pollutants of
concentrations which exceed water quality objectives for, or could cause, degradation of waters of
the State.

• Group C - Mining wastes from which any discharge would be in compliance with the applicable
water quality control, including water quality objectives, other than turbidity.

The selected remedy includes construction of a buttress and capping the existing tailings impoundment.
The mining wastes generated at the site would need to be classified to determine the design parameters
for the existing onsite mining waste management unit. The wastes at Lava Cap Mine most likely would
not be classified as Group A wastes, but may be considered Group B wastes. STLC and TCLP analyses
on tailings samples conducted during the RI/FS indicate that mining wastes contain nonhazardous levels
of soluble pollutants. Although mining wastes would likely be considered Group B wastes, the
conceptual design criteria for onsite disposal will assume requirements for Group A wastes as relevant
and appropriate ARARs. Group A design criteria are selected to address community concerns and site-
specific conditions.

Closure of Mining Units

Closure requirements for new mining waste units under the Water Code §13172 are as follows:

• Group A and B wastes piles - close in accordance with 27 CCR §21090 (a), (b), and (c).

• Group A and B surface impoundments - close in accordance with 23 CCR 21400(a) and (b)(l); some
surface impoundments with clay liners may be closed in place.

The closure requirementss are relevant and appropriate ARARs.

National Pollutant Discharge Elimination System Permit Program and Waste
Discharge Requirements

New discharges of treated water to Little Clipper Creek must comply with the requirements of the
NPDES permit program. This permit program is generally administered by the RWQCB through the
issuance of Waste Discharge Requirements (WDRs). Because the discharge of treated water to Little
Clipper Creek will result in an offsite discharge, the requirements are not ARARs but are regulations of
independent legal applicability for this portion of the Selected Remedy.
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Air Quality Requirements

Implementation of the selected Mine Area OU remedy will require control of particulates. Under the
Clean Air Act, the USEPA has set forth National Ambient Air Quality Standards that define levels of air
quality necessary to protect public health (40 CFR Part 50). Lava Cap Mine is located within the
Northern Sierra Air Quality Management District. The District is required by state law to achieve and
maintain the federal arid state Ambient Air Quality Standards. Applicable air regulations to the selected
remedy include: Rule 205 which prohibits discharges of air contaminants that cause a nuisance and Rule
225 which requires reasonable precautions to prevent dust emissions.

Land Use Covenants

California requiremenls pertaining to land use covenants are included as California Code of Regulations,
22 CCR, Division 4.5, Chapter 3.9, Section 67391.1, and California Health and Safety Code Section
25355.5, and California Civil Code Section 1471(c). The substantive portions of state law and these
regulations are ARARs with regard to deed restrictions.

13.4 ARARs Waivers

This remedial action shall comply with all ARARs described in this section.
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14 Statutory Determinations

Under CERCLA Section 121, USEPA must select remedies that are protective of human health and the
environment, comply with applicable or relevant and appropriate requirements (unless a statutory waiver
is justified), consider the reasonableness of cost for the Selected Remedy, and utilize permanent solutions
and alternative treatment technologies or resource recovery technologies to the maximum extent
practicable. In addition, CERCLA includes a preference for remedies that employ, as a principal
element, treatment that permanently and significantly reduces the volume, toxicity, or mobility of
hazardous wastes. The following sections discuss how the selected remedy meets these statutory
requirements.

14.1 Protection of Human Health and the Environment

The selected remedy will protect human health and the environment by:

• returning currently contaminated residential areas on parcels 39-160-21, 31-160-16, and 39-160-30 to
full residential use;

• returning currently contaminated recreational areas on parcels 39-170-66 and 39-170-77 along Little
Clipper Creek above Greenhorn Road to full recreational use;

• managing the arsenic-contaminated tailings so as to isolate them from contact with human and
ecological receptors using consolidation and a cap;

• preventing any further release of tailings to downstream areas with the cap, construction of the rock
buttress, and channelization and management of surface water; and

• collecting and treating contaminated mine discharge and seeps to reduce their toxicity such that they
are considered safe for human consumption.

The remedy will also greatly reduce further infiltration into the tailings pile such that the tailings will
eventually no longer represent a significant threat to the underlying groundwater. Available treatment
technologies are technically feasible and proven effective in meeting cleanup goals for arsenic in the
treated surface water. Although care will need to be taken to minimize dust emissions during excavation
and consolidation of the tailings, implementation of the remedy will not pose unacceptable short-term
risks to local receptors. In addition, no adverse cross-media impacts are expected.

14.2 Compliance with ARARs

The selected remedy complies with federal and state ARARs. See Tables 16, 17, and 18 for a listing of
ARARs for the Mine Area OU at the Lava Cap Mine Site.

14.3 Cost-Effectiveness

The fifty year net present worth cost of the selected remedy is estimated at $14.1 million. USEPA
believes the selected remedy has a high degree of overall effectiveness in comparison to cost and
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represents a reasonable value for the money to be spent. Section 300.430(f)(ii)(D) of the NCP requires
USEPA to evaluate the cost of an alternative relative to its overall effectiveness.

14.4 Utilization of Permanent Solutions and
Alternative Treatment Technologies to the Maximum
Extent Practicable

USEPA has determined that the selected remedy represents the maximum extent to which permanent
solutions and treatment technologies can be utilized in a practicable manner at the Mine Area OU of the
Lava Cap Mine Superfund Site. USEPA has also determined that the selected remedy provides the best
balance of tradeoffs in terms of the five balancing criteria, while also considering the statutory preference
for treatment as a principal element and bias against off-site treatment and disposal and considering State
and community acceptance.

The selected remedy provides containment of the contaminated tailings that will achieve significant
reductions in potential current and future exposure to the tailings (a principal threat waste). The
contaminated mine drainage and seeps will be treated, providing significant reductions in arsenic levels
such that the water would be deemed safe for human consumption. In addition, the selected remedy also
satisfies the long-term effectiveness criterion by substantially reducing the long-term threat to
groundwater represented by the tailings pile (through capping and surface-water channelization and
management). The selected remedy does not present any short-term risks that can not be mitigated with
careful implementation of dust control measures during construction. There are no special
implementability issues that sets the selected remedy apart from any of the other alternatives evaluated.

The selected remedy will be implemented in phases, with design and construction of the surface water
treatment system delayed until after the other components of the remedy have been implemented.
Specifically, all of the surface water management and the tailings containment (capping and buttress)
components will be implemented first. This will allow USEPA to gather data to assess the ultimate flow
rate of water requiring treatment. Depending on the flow rate of water and the arsenic levels in the
water, USEPA will evaluate innovative arsenic removal treatment technologies. And, if one is found to
be reliable and cost-effective, an innovative treatment technology will be installed at the surface water
treatment plant. If this occurs, the selected remedy would satisfy USEPA's goal of using alternative
technologies to the maximum extent practicable.

14.5 Preference for Treatment as a Principal Element

By treating the arsenic-contaminated mine drainage and seeps using either ferric chloride coagulation/
filtration or another equally effective technology, the selected remedy addresses a major, continuing
component of the Site contamination through use of treatment technologies. By using treatment as a
significant component of the remedial action, the statutory preference for remedies that employ treatment
as a principal element is supported. As part of the FS, USEPA determined that it was not going to be
practicable to attempt removal of the arsenic contamination from the large volume of tailings using
treatment. Thus, the remedial alternatives, including the selected remedy, all considered management
and containment of the tailings rather than treatment.
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14.6 Five-Year Reviews

Because this remedy will result in hazardous substances, pollutants, or contaminants remaining onsite
above levels that allow for unlimited use and unrestricted exposure, a statutory review will be conducted
within five years after initiation of remedial action to ensure that the remedy is, or will be, protective of
human health and the environment. If it is determined that the remedy is not or will not be protective of
human health and the environment, then modifications to the remedy will be evaluated and implemented
as necessary.
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15 Documentation of Significant
Changes

The Proposed Plan for the Lava Cap Mine Site Mine Area OU was released for public comment in
February 2004. The Proposed Plan identified Alternative 1-4 (Excavation around Residences) for the
Mine Area residences; Alternative 2-3 (Capping and Buttress Construction) for the Mine Buildings,
Tailings, Waste Rock, and Mine Drainage component; and Alternative 3-4 (Excavation) for Little
Clipper Creek. USEPA has not received any comments on its proposal that warrant significantly
changing the remedy identified in the Proposed Plan, proposal. See the Responsiveness Summary (Part
El of this ROD) for discussion of the issues raised by the public, state agencies and other stakeholders.
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Part III - Responsiveness Summary

This Responsiveness Summary portion of the Record of Decision (ROD) presents the U.S.
Environmental Protection Agency's (USEPA) responses to the written and significant oral comments
received at the public meeting and during the public comment period. The section is divided into
responses to written comments and responses to oral comments. Comments are expressed in italics,
USEPA's responses in plain text.
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Part III - Responsiveness Summary

This Responsiveness Summary portion of the Record of Decision (ROD) presents the U.S.
Environmental Protection Agency's (EPA) responses to written comments received during the public
comment period, as well as follow-up responses to oral comments received at the public meeting where
such follow-up responses were determined helpful in providing additional detail. This section is divided
into responses to written comments and responses to oral comments. Comments are expressed in italics,
EPA's responses in plain text.

1 Responses to Written Comments

This section provides responses to written comments received by EPA during the public comment period.
Written comments were received from two State of California agencies, the Technical Consultant
representing the TAG recipients, and nine community members or interested parties.

1.1 Responses to Comments from Volkert and Debra
Bernbeck, Community Members
1.1.1 February 17, 2004 Comments

Written Comment No. 1. / agree with your preferred Alternative, I just have a couple of
concerns:

We have spent $150,000-for an elaborate garden with valuable shrubs and an arboretum of about 80
rare trees, now protected by a 9 feet high fence and gates against deer damage. If the washed down
tailings will be removed, that portion of the fence and one gate will probably have to be removed. Witt
you pay for a temporary fence west of little clipper creek, to keep the deer out while the tailings are
being removed and for the erection of a new fence and gate at the present location? (Allen Poles did the
fence; he did a solid job and was very reasonable).

We don't have any plantings in the area of the tailings. The natural trees there however are very
beautiful and we hope their bark will not be damaged.

EPA's Response. Any fencing that needs to be removed during the tailings excavation work will be
either re-installed following construction or replaced with fencing of equal quality. Temporary fencing
will be used as necessary during construction to keep property secured.

Written Comment No. 2. / am sure you will take measures to reduce the dust as much as possible
(water spray trucks etc).

EPA's Response. Maintaining dust control will be a critical component of the soil excavation effort.
EPA will require dust control measures and will monitor these measures during construction.
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Written Comment No. 3. What you have not mentioned in your paper is the mosquito problem in the
summer caused by pools and puddles in the creek due to the washed down tailings. Between 2000 and
20031 have improved this condition somewhat by cutting ditches to drain them and filling them with
gravel. Hopefully this condition will be improved and not worsened by your projected work.

EPA's Response. After removing the tailings, EPA intends to return the Little Clipper Creek channel to
its natural condition, to the extent practicable. Ideally, this will result in a free-flowing channel.
However, other man made features, such as the culverts beneath Tensy Lane, may be contributing to
standing water. EPA will address this problem to the extent possible within the goals of the overall
cleanup.

Written Comment No. 4. In summary we are in full support of your " preferred Alternative".

EPA's Response. EPA acknowledges the Bernbecks support for the preferred alternative..

1.1.2 February 29, 2004 Comments

Written Comment No. 1. After our meeting we both agree with you that an application only for
preferred Alternatives 2-3 and 3-4 of the Lava Cap Mine, without mentioning the clean-up of Lost Lake
at this time, would have a greater chance to be approved. We are in favor of that.

EPA's Response. EPA acknowledges the Bernbecks' comment in support EPA's approach. EPA is
proceeding with the cleanup of the Mine Area Operable Unit (OU) at this time, extending down to
Greenhorn Road. Lost Lake cleanup will occur as part of a subsequent Operable Unit.

1.2 Response to Comments from William J. Walker,
Ph.D., Community Member/Potential Contractor

Written Comment No. 1. / read with interest your latest Lava Cap Mine Newsletter and noticed that
you will likely be considering a treatment plant for removal of As in surface water. Our firm, Walker &
Associates, Inc in Sacramento has designed and constructed active and passive units for As removal in
mine waters. I was the project coordinator for the testing and design of the system now being used at the
Leviathan Mine. Obviously, we would like the opportunity to provide some information on our systems
presently in use at several sites throughout the West, including 3 in California. Some of this in our
website: www. walkerseochem. com. We would appreciate hearing from you at your convenience. You and
I have had several conversations about other sites in the past and we believe we could make a significant
impact on this site.

EPA's Response. During the remedial design phase, EPA and its contractors will evaluate treatment
technologies for removal of arsenic from surface water. This process is expected to start in late 2004. At
that time, EPA will contact various firms, including Walker & Associates, to obtain technical details on
potentially applicable treatment processes.
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1.3 Response to Comments from Mr. Jerry Grant,
Community Member

Written Comment No. 1. We live on Lost Lake ( 800 feet oflakefront is our property line) so we are
very interested in the toxic level in the lake. Please send the December surface water test results to me
for lake and surrounding area. I know that 10 ppb of arsenic is the standard for drinking water. We are
especially concerned for our dog who wades in and drinks out of the lake. Also do you not recommend
that we put a boat in the water?

EPA's Response. The requested arsenic results for Lost Lake have been provided to Mr. Grant
separately. Although EPA is not aware of any specific toxicological data for dogs exposed to arsenic, we
would not recommend that dogs be allowed to routinely drink water from Lost Lake. Also, if any dog
spends time at Lost Lake, precautions should be taken to wash off any dust or soil, especially from the
dog's feet, before it is allowed to enter the home.

The most significant human health concern at Lost Lake is repeated exposure (through ingestion and
inhalation of tailings-impacted dust) to the arsenic-contaminated tailings and sediment present on the
floor of the lake and along the shoreline, typically, extending 10 to 20 feet up from the lake. In general,
EPA recommends that recreational use of the lake and surrounding shoreline be minimized and that
precautions be taken to wash off any dust or soil, especially from hands and feet, after recreating in these
areas.

1.4 Response to Comments from Mr. Robert S.
Shoemaker, Community Member

Written Comment No. 1. I preface my remarks by stating I am qualified to speak on this matter as I
have had experience in research, design, construction and operation of 80 heap leaching and 40
conventional milling operations for the recovery of gold and silver from their ores and many other plants
for the treatment and recovery of both ferrous and non ferrous metals. I am also acquainted with the
contractor on the Lava Cap project and take pride that I was successful in convincing Mr. James Poirot
to become a civil engineer instead of a carpenter which led him to become Chairman and CEO of
CH2M Hill which was an outgrowth of the engineering firm of Cornell, Howland, Hayes and Merrifield.

The EPA has studied the risks to both human and ecological health posed by the site and these efforts
identified arsenic as the primary chemical of concern for human health at the site and arsenic and other
metals as potentially harmful to plant and animal species. In special regard to animals the EPA gives a
very long list of animals, birds and reptiles that live on the site and are apparently not affected by the
arsenic. The mine is now over 140 years old and the EPA has not identified any human or animal that
has been affected or become sick in any way by contact with the arsenic present.

EPA's Response. In evaluating risks to human and ecological health posed by any Superfund site,
including the Lava Cap Mine Superfund Site, EPA uses criteria established through extensive scientific
study of the impacts of contaminants on potential receptors. For example, extensive data exists to show
that arsenic is a known human carcinogen. Site specific data for the Lava Cap Mine Superfund Site have
been collected, and evaluated in Appendixes E and F of the Public Release Draft Remedial Investigation
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(RI) Report (EPA, 2001) which present the full details of EPA's site-specific human heath and ecological
risk assessments. As the risk assessments demonstrate, the levels of arsenic detected in various media at
the Lava Cap Mine Site significantly exceed levels that have been documented to produce adverse health
effects in human and ecological receptors.

Due to the lag time between exposure to a contaminant and the onset of health effects— this is especially
true for the mechanisms of carcinogenicity- it is not a true measure of potential health effects to obtain a
snapshot in time of the. health of local populations. The Superfund risk assessment process accesses
existing wide-ranging health effects databases to evaluate the adverse impacts of contaminants on
potentially exposed individuals. Detailed localized studies typically take many years to complete, are
expensive, and are complicated by the numerous other factors that impact individuals' health. EPA's
approach relies on accepted, proven scientific studies of contaminant toxicity, along with conservative
assumptions of exposure, to assess potential risks posed by contamination .

Written Comment No. 2. In addition the EPA has apparently not taken into consideration that the
arsenic is present in both soluble and insoluble forms with the latter being arsenopyrite which is one of
the most insoluble minerals existing and should not be considered hazardous. To use Total Arsenic only
is deliberately misleading and highly unprofessional and does not permit a fair and unbiased assessment
of the problems involved (if any).

EPA's Response. During the data collection phase of this project, known as the Remedial Investigation,
arsenic in soil and sediment was analyzed by methods SW6010 and SW6020. These methods require a
digestion procedure prior to analysis. It is an aggressive procedure involving repeated additions of nitric
acid and hydrogen peroxide, followed by addition of hydrochloric acid and refluxing. This procedure is
expected to render the arsenic in the arsenopyrites into soluble form for detection by the analytical
method, which results in a reading reported as total arsenic. Although these methods are aggressive, they
do in fact mirror what takes place at a slower rate in nature. Although arsenopyrite is relatively
insoluble, it will oxidize along with pyrite in the presence of water and oxygen. Oxidation of arsenopyrite
will result in the release of arsenic into the environment.

Written Comment No. 3. In addition, while the EPA recommends the installation of a treatment plant
to lower the arsenic content of water issuing from the mine site, they do not state whether such a
treatment plant is technically feasible and/or would be capable of lowering the contained arsenic to less
than 10 parts per billion.

EPA's Response. Given the available information on arsenic concentrations and mine area flow rates,
coagulation/microfiltralion was selected as the representative treatment technology for use in evaluating
remedial alternatives based on cost-efficiency, proven effectiveness for arsenic removal to low
concentrations, and lower volumes of process waste compared to other technologies.

During coagulation/microfiltration, ferric chloride (a metal salt) is added to the water to form hydrous
metal oxides. The primary removal action for arsenic is co-precipitation, in which soluble arsenic
species are incorporated into a growing insoluble metal hydroxide phase. After coagulation, hydrous
ferric oxides, along with their sorbed arsenic load, can very effectively be removed from the water stream
through microfiltration. Arsenic removal by co-precipitation with metal salts has been in use since at
least the 1930s. Full-scale, pilot-scale, and bench-scale studies and applications have been performed for
drinking water treatment.
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A site-specific laboratory scale treatability study was conducted using water from the Lava Cap Mine
adit to evaluate arsenic treatment with iron co-precipitation. In "jar tests" conducted at the laboratory,
dissolved arsenic concentrations in water representative of the mine adit discharge were reduced from
320 /ig/L to below 10 jig/L (which is the cleanup goal selected in this ROD) following addition of ferric
chloride, flocculation, gravity settling, and filtration (Technical Memorandum re Treatability Study
Report, Lava Cap Mine Superfund Site, CH2M HILL to EPA, April 5, 2002).

Written Comment No. 4. The EPA has stated that the Lava Cap mine operated at various times from
1861 to 1943. All U.S. gold mines (including the Lava Cap) were closed by November 1942 by War
Production Board Order No. L-208. I have not yet determined if it was re-opened after World War II.

EPA's Response. The mine was not re-opened after World War n.

Written Comment No. 5. The Lava Cap operated from its inception until the mid-1920's with gravity
and amalgamation flowsheets and then converted to flotation concentration. The concentrate, which was
sent to the Selby, CA smelter, was composed of gold and silver plus iron and arsenic sulfides and
amounted to 20-22 tons per day. A cyanide plant was added to the Lava Cap flowsheet in October, 1940
and treated the flotation concentrate for gold and silver recovery.' At that time the cyanide tailings which
contained the arsenic and iron sulfides were sent to the tailings pond instead of the smelter. Any cyanide
compounds left at the site after plant closure would have decomposed within a short time of plant closure
and therefore cyanide does not represent a hazard.

EPA's Response. EPA does not believe the facts support the claim that any cyanide compounds present
after closure would have decomposed within a short time. Decomposition rates would depend on the
characteristics and location of the cyanide wastes. Isolated samples from the source areas taken during
the data collection phase of this project did contain elevated concentrations of cyanide. Nevertheless,
EPA agrees that cyanide is not a significant contaminant of concern at the site.

Written Comment No. 6. / would appreciate hearing from you as to why the EPA believes this site is
hazardous since there never has been (and thus never will be) people or wildlife harmed by the arsenic
on the site.

EPA's Response. The health effects of arsenic on the human population are well documented. EPA
strongly believes that based on the extensive scientific studies conducted on the health effects of
exposure to elevated levels of arsenic, there is a strong possibility of negative impact to human health
and the environment from levels of arsenic and other metals detected in data collection efforts at the Lava
Cap Mine Superfund Site.

1.5 Response to Comments from James and Joan
Dyer, Community Members

Written Comment No. 1. We are writing this letter in support of proceeding with the proposed cleanup
of the Lava Cap Mine area operable unit. At the February 26th meeting, we, as well as all of the families
living in the affected area, supported alternative 3-4. We hope to see this plan implemented, as
discussed at the meeting.

EPA's Response. EPA acknowledges the Dyer's comment in support of Alternative 3-4.
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Written Comment No. 2. A number of people living downstream of Greenhorn Road and at Lost Lake
expressed a preference for delaying any action until an overall plan for the total clean can be made.
They expressed a fear that the clean up would end after the first phase was completed. This is a concern
that needs to be addressed in a timely manner. A road map that lays out the several phases of the clean
up would be a good first step.

EPA's Response. The main body of this Record of Decision (ROD) describes how the proposed cleanup
at the Mine Area Operable Unit is the first step in the overall plan for cleanup at the Lava Cap Mine site.
The ROD also specifically states that it is EPA's intention to continue with the ongoing Superfund study
and cleanup process for the Lost Lake Area.

Written Comment No. 3. Clean up activities downstream of Greenhorn Road seem, to us, to represent
a more challenging set of activities; they will require more community involvement. If this approach is
chosen, with the road map, more support for proceeding could be generated.

Early in the study, the dam at Lost Lake was identified as requiring replacement. The reason sighted
was the danger of collapse. Expressing the need to do this, as well as other specifics, would show a
definite commitment to the project.

Again, we look forward to your proceeding with the first phase next spring.

EPA's Response. EPA concurs that cleanup in the Lost Lake area presents several additional
challenges, including the need to fully evaluate Lost Lake Dam. EPA also acknowledges the need for
further community involvement in decision-making at that part of the site. EPA has cited this as one of
the key factors in favor of separating the site into separate OUs, so that the cleanup at the Mine Area can
proceed while cleanup alternatives are under development for the Lost Lake area.

Although EPA is not at the stage where specific components of a proposed cleanup plan in the Lost Lake
area can be presented, replacement or rehabilitation of Lost Lake Dam is an alternative that must be
seriously considered.

1.6 Response to Comments from Mary Devincenzi,
Community Member
Voicemail Comment No. 1. Called to say that she lives on Hoppy Hollow Road and that the residents
recently (Fall 2003) had Hoppy Hollow resurfaced at a cost of $2-3,000 per home. She expressed
concern that when the Lost Lake portion of the cleanup begins, if Hoppy Hollow is used as an access
road, the resurfacing work will be undone through the damage of truck traffic associated with the
cleanup. She inquired who would be liable for any such damage.

EPA's Response. EPA has not yet developed the cleanup alternatives for the Lost Lake portion of the
site, including identification of access routes. However, EPA will include the costs of road restoration in
any cleanup proposal that will directly impact the identified access roads. Once EPA selects a preferred
cleanup plan for the Lost Lake area, another Proposed Plan fact sheet will be distributed and a public
meeting held. The likely access routes will be described at that time.
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1.7 Response to Comments from Robert Parvin,
Community Member

Voicemail Comment No. 1. Called to say although he could not attend the Feb 26 public meeting, he
was subsequently given information from others who did attend, and that EPA's proposal seems as good
as any. Other than that he had no particular comments but did inquire about the status of the
investigation/cleanup south of Greenhorn Road.

EPA's Response. EPA acknowledges Mr. Parvin's comment in support of EPA's cleanup proposal.
EPA is in the process of developing cleanup alternatives for the area downstream of Greenhorn Road.
There are a number of additional challenges involved with developing a potential cleanup plan for the
Lost Lake area. EPA is committed to completing the technical evaluations in the near term.

1.8 Response to Comments from Michael M. Miller,
Community Member

Written Comment No. la. It was reported that water samples are taken quarterly in various locations
at the site. Written data provided at the meeting failed to provide adequate facts to justify the existence
of harmful effect from the levels of arsenic or other elements or conditions of the water.

EPA's Response. EPA's presentation did cover in general terms the risks associated with the levels of
contamination found at the Mine Area Operable Unit in soil, surface water, sediment, and groundwater
used as drinking water, hi November 2001 EPA presented in a more extensive manner its findings
regarding risks to human health and the environment, at a public meeting held in Grass Valley. EPA has
concluded, based on a process of evaluation common to all Superfund sites, that the Lava Cap Mine
Superfund Site poses unacceptable risks to human health and the environment. In evaluating risks to
human and ecological health, EPA uses criteria established through extensive scientific study of the
impacts of contaminants on potential receptors. This process is part of the Administrative Record for this
Site and is explained in detail in Appendixes E and F of the Public Release Draft RI Report (EPA, 2001).

Written Comment No. Ib. Staff reported no excessive levels in any wells or drinking water.

EPA's Response. Although specific information on arsenic levels in groundwater was not discussed at
the public meeting, elevated arsenic levels have been detected in residential wells at and downgradient of
the mine and in monitoring wells located beneath the tailings/waste rock at the mine. It should be noted
that groundwater contamination at the Lava Cap Mine Site will be addressed in a subsequent ROD.

Written Comment No. Ic. Is there any evidence of damaged plants due to harmful arsenic or other
natural minerals ?

EPA's Response. Terrestrial plant samples were collected and analyzed from several areas of the site.
Arsenic concentrations in samples from tailings-impacted areas were much higher than those detected in
reference areas. These data were used to evaluate risks to various species that eat those plants. Site-
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specific biological surveys comparing plant communities in impacted areas to reference areas have not
been conducted.

Written Comment No. Id. Consultant failed to adequately explain the existence of, the relationship of,
the testing protocol of or the significance of the different arsenic compounds (As3 andAsS). An ,
explanation is necessary to properly evaluate the level of harm both potential and proven.

EPA's Response. One round of arsenic speciation analyses was completed at selected locations at the
mine, including five monitoring wells, two residential wells, and the adit discharge. The results varied
considerably. Arsenic HI was dominant (at least 80% of the total arsenic) in four monitoring wells and
one residential well, while Arsenic V was dominant (at least 74% of the total arsenic) in one monitoring
well, one residential well and the adit discharge. Most of the studies pertaining to the human health
impacts of arsenic are reported in terms of total arsenic, thus EPA believes its data collection efforts at
the site have been appropriate.

Written Comment No. 2. The flow rates of Little Clipper Creek and Clipper Creek are presented
unclearly. Standardize the use of "gpm" or "cfs" so comparisons and relevance can be readily
compared. What is the evidence that increased levels of arsenic or other minerals from the discharge
are denigrating the quality of life in the creeks?

EPA's Response. For reference, one cubic foot per second (cfs) is equivalent to approximately 450
gallons per minute (gpm). hi this Record of Decision the terminology has been standardized in terms of
cubic feet per second.

Visual evidence that the quality of life in the creeks has been affected has been limited to certain storm
events, including the 1997 event that resulted in the partial failure of the log dam at the Mine Area
Operable Unit. The California Department of Fish and Game conducted an inspection of Little Clipper
Creek following that event and concluded that tailings from the mine had significantly impacted and
degraded fish and wildlife resource values; they further concluded that tailings deposits in the stream bed
have the consistency of fine talc, that the material plumes easily and remains in suspension for prolonged
periods, and that such material is hazardous to most aquatic species utilizing gills. At that time, the
Department of Fish and Game concluded that Little Clipper Creek had lost its assemblage of
macroinvertebrate populations.

Sampling conducted by EPA under its Superfund investigation has demonstrated that arsenic levels in
fish and other aquatic organisms are elevated. Benthic communities appear to have recovered somewhat
since 1997, as EPA's measurement of the benthic invertebrate community downgradient of the mine and
in reference areas using Rapid Bioassessment Protocol developed by the California Department of Fish
and Game suggested there were no clear differences between reference and downgradient benthic
invertebrates. One rationale for securing the tailings in place as selected by this Record of Decision is
the potential for further releases of tailings of the nature of those from 1997, which based on past
experience would create short term impacts to fish and wildlife as well as the long term impacts that are
suggested by the elevated levels of arsenic detected in the tissue of fish and other aquatic organisms.

Written Comment No. 3. Staff represented that the great storm of the winter of 1997-98 was a hundred
year storm. Perhaps, but unlikely because the storms twenty miles north of the site experienced a 500
year rated storm. Which is true? Planning for a 100 year storm or a 500 year storm requires different
scenarios far protecting the waterways. Explain the differences required for construction.
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EPA's Response. EPA believes this question refers to statements made in the public meeting that
initially the return frequency of the storm that damaged the log dam in 1997 was thought to be on the
order of one hundred years. Statements were also made in the public meeting that subsequent analysis
showed the return frequency to be much less. Based on further analysis, EPA has estimated the return
frequency at approximately twenty-five years. This reflects a peak flow of 120 cubic feet per second at
the log dam. This analysis is presented on page 1-17 of the Feasibility Study (EPA, 2004).

In the Feasibility Study, the conceptual design of channels to be constructed to route storm flows around
the tailings impoundment is based on the return flow from a 100-year storm. A 100-year return flow is
typically used for channel design. The Little Clipper Creek diversion channel is designed for the 100-
year return flow of 200 cfs. In contrast, the 500-year return flow for Little Clipper Creek at the log dam
is estimated at 290 cfs, which is 90 cfs greater than the 100-year return flow. For a 500-year event, a •
Little Clipper Creek flow of 290 cfs would result in minimal increase to the size of the channel. Based
on the same channel cross-section used for the 100-year flow, increases of less than 0.5 feet in channel
depth and 1.0 feet per second (fps) in velocity were calculated.

Written Comment No. 4. Concerns were raised about unhealthy conditions for people, pets and plants.
What evidence do you have that planting eatable vegetables in this type of soil is harmful? Are there any
studies or scientific proof that mineral dust including as or other trace minerals have caused death.
Injury or sickness in conditions identical to those at the site?

EPA's Response. Uptake of metals by plants and vegetables varies depending on many factors but is
widely known to occur. EPA's statements suggesting vegetables should not be planted in contaminated
areas of the Mine Area Operable Unit are qualitative and cautionary rather than quantitative in nature.
The exposure which drives the risk to human health from arsenic is the incidental ingestion of arsenic in
various media. The detailed risk evaluation is available in the Human Health and Ecological Risk
Assessments included in the Public Release Draft RI Report (EPA, 2001), in which can be found detailed
discussions regarding the estimated risks associated with exposure to the contaminated media present at
the Lava Cap Mine Site. The risk assessments include numerous references to the scientific studies that
support the various assumptions and toxicological data used in developing the risk estimates.

Written Comment No. 5. What physical damages have occurred between 1979, when the log dam gave
way and 1997 when tailings were spread downstream?

EPA's Response. For clarification, the partial log dam collapse occurred in January 1997. In 1979,
State authorities investigated a smaller release of tailings into the Little Clipper Creek drainage. The
partial collapse of the dam in 1997 resulted in widespread distribution of tailings throughout the
downstream areas. The California Department of Fish and Game conducted an inspection of Little
Clipper Creek following that event and concluded that tailings from the mine had significantly impacted
and degraded fish and wildlife resource values

Written Comment No. 6. What plans or studies are there regarding the historical structures and
artifacts at the site? Are the federal, state and county archeological laws, standards and rules being
followed to protect the historic assets of the site?

EPA's Response. The Lava Cap Mine site has not been designated as having historic value to warrant
inclusion in the National Register of Historic Places. However, the age of the mine buildings requires
consideration of the National Historic Preservation Act (NHPA) and list of state registries. Under the
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preferred alternative (Alternative 2-3) excavation of highly contaminated soils and hazard abatement
(e.g., removal of cyanide vats and sumps) would be conducted in and around the mine buildings.
However, the mine buildings would not be demolished or destroyed. As discussed in Section 5 of the
Feasibility Study, if any significant cultural, historical, archaeological, or ecological resources are
identified during site activities or construction activities, applicable or relevant and appropriate
requirements would govern the actions, ha Appendix D, the Feasibility Study identifies the National
Historic Preservation Act (NHPA), National Historic Landmarks Program, National Register of Historic
Places, Archaeological and Historic Preservation Act, and Archaeological Resources Protection Act of
1976 as potentially applicable requirements.

Written Comment No. 7. Has an EIR or EIS been completed? Will the project qualify
for a Negative Declaration instead? Who has prepared and evaluated the environmental potential harm
from removing the minerals from the eco-system now living on the land? What evidence is there of
environmental damage to plant or aquatic life since 1997?

EPA's Response. Superfund cleanups are exempt from the NEPA and CEQA process under which an
EIR or EIS would be prepared and Negative Declaration determinations made. The scope of EPA's
Superfund investigations is as rigorous as, if not more rigorous than, the NEPA and CEQA processes, as
is its public involvement component.

There have been numerous scientific studies on the impacts of arsenic on human and ecological
receptors. The Human Health and Ecological Risk Assessments included in the Public Release Draft RI
Report (EPA, 2001) document the significant potential risks to ecological and human receptors
associated with the elevated arsenic concentrations present in the contaminated surface water. EPA
believes the evidence concludes treating the contaminated mine discharge to remove high levels of
arsenic will be beneficial, not detrimental, to the ecosystem.

Although there are areas at the site with distressed plant and aquatic habitat, it is difficult to separate out
how much of this damage has occurred since 1997. Contaminated tailings and surface water were
present in these areas well before the partial collapse of the log dam in 1997.

Written Comment No. 8. Who has evaluated the economic benefit to the public at
large from the estimated costs of the project?

EPA's Response. EPA evaluates the overall potential threat to human health and the environment
represented by a site during the initial listing process that is used to place sites on the National Priority
List (NPL). The very fact that a site is listed means a determination has been made that the site warrants
additional investigation. As part of the Remedial Investigation process, EPA evaluates the extent of
contamination and assesses potential risks to various receptors at the site. If EPA determines that the
potential risks exceed those considered acceptable as defined in the NCP, cleanup alternatives are
evaluated in the Feasibility Study. Cost is one of the criteria EPA uses to compare alternatives in the FS
and select a remedy. If the costs of a particular cleanup option are high compared to the protectiveness
provided, depending on its relative ranking in other categories, that alternative will likely end up ranked
lower than other alternatives.

Written Comment No,, 9. Under Site Risks on page 5, what scientific evidence supports the conclusion
that "arsenic presents the primary risk to human and ecological health at the site?
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EPA's Response. The human health and ecological risk assessments prepared for the site (presented in
the RI Report [EPA, 2001]) were prepared in accordance with accepted risk assessment protocols and
rely on extensive scientific research into exposure pathways, toxicity, and potential risks to various
receptors resulting from exposure to contaminated media. These documents conclude that the Mine Area
Operable Unit poses an unacceptable risk to human health and the environment.

Written Comment No. 10. Based on the site specific data available at this time, none of the
alternatives are in the public's best interest and do not meet the statutory requirements of CERCLA,
par.!21(b). A pure scientific approach to the mine site will more likely benefit the public than the
current rhetoric about mineral rich water. Arsenic is an abundant naturally occurring mineral with
proven benefits to the environment. Its removal from the waterways flowing through the site may cause
environmental degradation downstream and this aspect of the issue has not been addressed. The study is
incomplete.

EPA's Response. EPA respectfully disagrees. EPA has studied the Mine Area Operable Unit to a
scientific degree which fully supports the selection of a cleanup option. Although arsenic is a naturally
occurring constituent, numerous scientific studies have documented that elevated concentrations of
arsenic cause significant harm to ecological and human receptors. Regardless, it is not technically
feasible to completely removed arsenic from the surface water bodies at the Mine Area Operable Unit.
EPA's goal is to reduce arsenic concentrations to below accepted regulatory and health-based criteria.
The lowest practicable level of treatment would be to background levels, or levels or arsenic found in
other streams in the area; even treatment to such levels would not result in environmental degradation
downstream of the mine, rather the opposite would be true.

Written Comment No. 11. What options are currently available to local people who may want to
eliminate minerals from their drinking water? What are the benefits to the public if people with even the
potential for mineral content in their drinking water treat the water at the faucet? Has this alternative
received a study? If so, publish the results. If not, why?

EPA's Response. There are numerous ways to reduce minerals in drinking water, but generally the most
commercially available product is the water softening unit, hi water softening, the mineral ions in
drinking water are exchanged with other ions, commonly sodium. While water softening can reduce such
constituents as calcium and iron, it is not effective on arsenic. To remove arsenic, reverse osmosis
technology is most readily employed, and there are commercially available treatment units capable of
treating a single household tap, or the home's entire water supply. EPA recommends that individuals
considering employing one of these technologies consult a licensed plumber or water treatment vendor to
evaluate their options. Treating water at the faucet can help reduce exposure to harmful contaminants
like arsenic, from which most of the risk of exposure is through ingestion, however it does not
completely eliminate risk since some exposure does occur through showering.

EPA acknowledges the extensive use of individual water supply wells in the area of the Lava Cap Mine
OU. It should be noted that the remedy selected in this ROD does not address groundwater
contamination. However, EPA is continuing to study groundwater conditions at the site as part of a
separate RI/FS. If groundwater contamination is determined to be migrating away from the mine and
impacting drinking water resources, EPA will need to more fully evaluate ways of protecting individual
water supply wells and will be in a better position to advise local residents at that time. As part of a
response action taken at the Mine Area Operable Unit in 2003, EPA installed in-home treatment units in
three homes where elevated arsenic concentrations were detected in residential wells.
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1.9 Response to Comments from Will Doleman,
Community Member

1.9.1 Comments from Mr. Doleman's March 23, 2004 Letter

Written Comment No. 1. At a meeting Grass Valley, February 26, 2004 representatives from the
Environmental Protection Agency (EPA) discussed their proposal to clean up the Lava Cap toxic waste
area from the Lava Cap mine to Greenhorn Road. As I stated to (EPA's) David Seter, I feel that
including an outline of the entire project with a proposed schedule showing the time-lines for the action
segments and the approvals would be an important addition to the proposal for the following reasons:

If we do a partial cleanup, this could lower our clean-up priority. Since EPA has limited funds, projects
in other areas could eat up their money, and they could not get back to us.

EPA's Response. EPA acknowledges Mr. Doleman's concern but would like to reassure the public that
our intention is to clean up the entire Lava Cap Mine Superfund Site, not just the Mine Area Operable
Unit. The approach being taken at this Site is similar to that taken at other Superfund sites, where
cleanup work is conducted in phases, recognizing that when sufficient information is collected to support
cleanup of one portion of the site, work on that portion of the site is not delayed pending completion of
all site studies. EPA's belief is that the overall cleanup moves quicker, not slower, using this approach.

This ROD selects the cleanup for the Mine Area Operable Unit. The term "Operable Unit" is used to
define a discrete action that is an incremental step toward a comprehensive site remedy. Operable units
typically address specific geographic areas at the site, or specific media, or a specific phase of a cleanup.
In addition to the remedy selected in this ROD for the Mine Area Operable Unit, EPA continues to work
on two other components of the site; the Lost Lake Operable Unit; and the Groundwater Operable Unit.
EPA will identify and evaluate cleanup alternatives for these two other portions of the site and present
them to the public in the same manner as has occurred for the Mine Area Operable Unit. Although
funding for Superfund cleanups is subject to a federal budgetary decision making process, EPA does not
believe that implementing this first portion of the remedy at the Mine Area Operable Unit will reduce the
likelihood of funding for the remainder of the site.

Written Comment No,, 2. While only four homes occupy the mining property, 30 or 40 more surround
Lost Lake where the majority of arsenic tailings washed down when the Mine's log dam broke in 1996.
The Federal Geological Survey team reported that the tailing sediments are over 40'deep in the deepest
part of Lost Lake near the dam. The proposal made at the meeting does not include any part of Lost
Lake, or Clipper Creek and Little Greenhorn Creek which are a short distance downstream from the
Lake.

EPA's Response. Although the remedy selected in this ROD only addresses the Mine Area Operable
Unit, EPA acknowledges that contamination from the mine has impacted a number of properties
surrounding Lost Lake and the other downstream surface water drainages. As was stated at the public
meeting, EPA believes that the source areas at the mine need to be contained first to ensure that further
releases do not impact downstream areas. Concurrent with the design of the Mine Area Operable Unit
cleanup selected in this ROD, EPA will be working on the Feasibility Study of cleanup options the
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downstream areas, including Lost Lake. Once that Feasibility Study, EPA will propose one or more
cleanup alternatives intended to address impacted areas downstream of the mine.

Written Comment No. 3. The proposal also does not deal with ground water downgrade from the
Mine, nor does it address the contaminated water table in the mine itself. (The EPA reported that the
adit had the highest levels or arsenic found.) I believe that in this area the EPA proposal is deficient.
The mine itself and its presence in very permeable lava geologic strata poses significant risks of
contaminating wells downstream. Many well drilling reports confirm that lava water bearing strata is
common to Nevada County. I think that an assumption is being made that underground streams flow in
the same direction as Clipper Creek. However, because of the ancient lava geologic formation, the flows
could take numerous different routes. A geological survey of the flow paths from the mine should be
performed, or a tracer could be added to the mine water in indicate the direction of the flow.

EPA's Response. EPA agrees that there are potentially significant groundwater concerns at the Lava
Cap Mine Superfund Site. Groundwater at the Lava Cap Mine Site is currently being investigated by
EPA as part of the Groundwater Operable Unit investigation. After the investigation is complete, EPA
will evaluate various cleanup alternatives and present a separate plan to the public that specifically
addresses groundwater. Nevertheless, EPA believes the cleanup selected in this ROD will reduce the
potential for groundwater contamination by reducing the infiltration of rainwater and surface flows into
the mine tailings through the construction of an impermeable cap over the tailings and by re-routing clean
surface water flows around the tailings and into Little Clipper Creek below the mine.

Written Comment No. 4. To compound this problem, the proposed Idaho-Maryland mine, which is
below, and southwest of the Lava Cap mine is dewatering its shafts. The negative pressure could draw
flow from the Lava Cap mine. Yet neighborhood wells directly between the two mines are not being
tested. Another portion of this proposed mine is near Brunswick and Idaho-Maryland roads, west of
Lava Cap. These wells too, are not being tested. In springs downgrade from the Lava Cap mine we have
found gelatinous material, similar to that at the base of Lost Lake. This gelatinous material contains
high levels ofarsenates.

EPA's Response. As is noted in the preceding response, EPA is currently investigating groundwater
conditions at the Lava Cap Mine Site. As part of this study, EPA will collect regional groundwater data,
ranging farther afield than the immediate mine area, to better understand groundwater flow directions and
rates in areas downgradient of the mine. EPA may also expand its current well sampling program, which
so far does extend south to Lost Lake, if deemed necessary. EPA does not believe the facts bear out a
connection between the Lava Cap Mine and the Idaho-Maryland Mine, however, our groundwater
investigation will be sufficiently detailed to uncover such a connection should it exist.

Written Comment No. 5. As the neighborhood monitor and water researcher I invite Mr. Seter, Mr.
Towell, the California Dept of Health, as well as the region IX hydrologist to join me on a tour of these
areas. If we can observe the larger picture we can do the most good with our Tax Dollars cleaning up
the harmful contaminants.

Once again, we in the Greenhorn Road area appreciate your offer to clean up the mine area. It is just
that we feel that what has been proposed is premature. Please join us on this tour se we can show you
things about our neighborhood that might have a bearing on the cleanup of the Lava Cap mine.
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EPA's Response. EPA appreciates the offer for a tour of the local area. EPA does not agree that it is
premature to propose and select a remedy for the Mine Area Operable Unit. EPA believes the approach
it is taking is the most efficient and cost effective, and will result in a construction start which will secure
the tailings held behind the damaged log dam at the Mine Area Operable Unit at the earliest practicable
date.

1.9.1 Handwritten Comments Attached to Mr. Doleman's March 23,
2004 Letter

Handwritten Comment No. 1. In 1934 there were a couple of residential wells in the minter area. Not
the case today.

EPA's Response. EPA takes note of Mr. Doleman's comment. Overall there has been a substantial
increase in the number of residential wells in the mine vicinity, particularly over the last 20 to 30 years.
Groundwater conditions at and downgradient of the Lava Cap Mine Operable Unit are currently being
evaluated by EPA. After the investigation is compete, a separate Feasibility Study and ROD will be
prepared to address groundwater concerns.

Handwritten Comment No. 2. Theocyanide (sic) and some forms of bacteria can carry arcinate (sic),
aluminum and lead into the air. This could be why screening samples are high.

EPA's Response. As EPA understands the comment, the screening samples referred to are soil samples
which were collected in the Deposition Area above Lost Lake and around the Lost Lake perimeter. EPA
believes the facts show the elevated arsenic concentrations in these samples are the result of direct
deposition of tailings during releases from the mine, including the 1997 log dam failure.

Handwritten Comment No. 3. Since the area is also comprised of suljur-sulfides, iron and nitrogen,
much of this cyanide may have compounded into theocyanide (sic), a substance we know little about.

EPA's Response. Although the laboratory analyses conducted on soil samples during the RI would not
have detected thiocyanate, it should be. noted that the EPA Region 9 screening criteria (known as the
preliminary remediation goal) for this compound is relatively high. The higher the screening level, the
lower the toxicity, because human beings can tolerate greater amounts of the substance. For purposes of
comparison, the industrial preliminary remediation goal for thiocyanate in soil is approximately 100,000
mg/kg whereas the similarly defined goal for arsenic is 1.6 mg/kg for arsenic. Furthermore, given the
limited detections of cyanide at the site, it is highly unlikely that thiocyanate is present at concentrations
that are of health concern.

Handwritten Comment No. 4. These samples will be taken in Spring '04 as the EPA test area has
already been expanded to incorporate areas near Little Greenhorn Road area.

EPA's Response. As EPA understand the comment it refers to statements in the Remedial Investigation
Report (EPA, 200la) regarding the collection of additional samples downstream in Little Greenhorn
Creek. The purpose of collecting these samples was to better delineate the downstream extent of tailings
originating at the Lava Cap Mine. EPA expects to collect additional samples in this area in future as part
of the Feasibility Study currently being conducted for the Lost Lake Operable Unit.

3-1-14



PART III - RESPONSIVENESS SUMMARY
LAVA CAP MINE - MINE AREA OPERABLE UNIT ROD

Handwritten Comment No. 5. Chemicals which hide the arsenic are being used to move the arsenic to
the waters surface so that they are not being detected or to a simisolid (sic) grey or orange sludge to the
waterways substraight..

EPA's Response. EPA is not aware that any chemicals have been introduced into surface water features
at or downstream of the mine which would conceal arsenic or move the arsenic to the water surface.
EPA recalls that Mr. Doleman has previously made similar comments at which time EPA expressed an
interest in receiving any evidence that could be provided by Mr. Doleman or other individuals but to date
no such evidence has been provided to EPA. The possibility that arsenic is somehow being concealed is
also discounted by the fact that arsenic has been detected in nearly all of the samples collected in surface
water bodies downstream of the mine. EPA acknowledges that arsenic concentrations in Lost Lake vary
seasonally, but we believe the facts support the conclusion that this is a natural phenomenon, with levels
generally spiking upward in the late summer/fall when there is less flux through the lake and when the
water is in contact with the tailings-impacted sediment for a longer time.

Handwritten Comment No. 6. Iron+sulfur+nitrogen+cyanide= theocyanide (sic). Is this being tested
for.

EPA's Response. During the RI field investigation, soil, sediment, surface water, and groundwater were
analyzed for total cyanide by the distillation procedure SW9010. The method for total cyanide measures
only free cyanide and cyanide complexes that can be dissociated into cyanide ions under the conditions
of the acid distillation procedure that is carried out prior to the analysis. Thiocyanates are not broken
down by this distillation procedure, and therefore are not measured by this analytical method. However,
as is noted above, EPA believes the facts support the conclusion that thiocyanate is not likely to be
present at levels considered a threat to human health.

Handwritten Comment No. 7. Are wells in the above orientation from the mine, Lost Lake Deposition
Area and Lost Lake being tested?

EPA's Response. As EPA understands the comment it refers to the orientation (north-northwest) and
dip (51 degrees to the east) of the inactive reverse faults where the gold-bearing quartz veins occur.
Some residential and monitoring wells located north/northwest of the mine have been tested by EPA.
With respect to wells in the deposition and Lost Lake areas, EPA's current monitoring program does
include wells located in these areas. When investigation of the Groundwater operable Unit is complete,
EPA will be in a better position to more thoroughly describe the behavior of local and regional
groundwater systems.

Handwritten Comment No. 8. Ok, your well report from your title company or get a copy from the
County, which might indicate like many wells here that your water origanate (sic) from lava rock
geological formation. Some well drillers were lax and did not list well water source.

EPA's Response. As EPA understands the comment it refers to text in the RI Report Executive
Summary stating that fractured metasedimentary bedrock is the source of domestic water throughout the
Site vicinity. To the extent that the comment may imply that knowing the source of water (i.e., lava
versus sedimentary bedrock) for an individual's domestic well may help determine if the well will be
impacted by arsenic, EPA would like to note that naturally occurring levels of arsenic have been detected
in groundwater monitoring wells that are completed in both the overlying volcanic ("lava") formation
and in the underlying metasedimentary bedrock formation where the mine workings are located.
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1.10 Response to Comments from G. Fred Lee, PhD,
Technical Advisor to SYRCL (the TAG Recipient)
Note: For reference, the full text of Dr. Lee's comments is included as an attachment to this
Responsiveness Summary, as it includes material that does not specifically comment on EPA's proposed
cleanup plan. The following text excerpted from Dr. Lee's full text contains the comments which Dr.
Lee submitted related to EPA's proposed remedy and the associated technical evaluations presented in
the FS.

Written Comment No. 1 (page 2,2nd full paragraph). Based on my professional experience and
expertise, I find that the US EPA's proposed approach far remediation of the Mine Area Operable Unit
is appropriate. With high-quality construction, the proposed remediation approach for the mine area
will greatly reduce the near-term threat that the tailings and contaminated soils in the mine area and
along Little Clipper Creek upstream of Greenhorn Road represents to public health and the environment.
Basically, the US EPA has adopted an approach of an acceptable least-cost remediation of the
immediate threat caused by the tailings and runoff waters, where the long-term costs associated with
maintaining the capped tailings and contaminated soils and treatment of mine discharges and runoff
waters will have to be paid by future generations.

EPA's Response. EPA takes note of Dr. Lee's finding that its approach is acceptable. EPA will
continue to work with Dr. Lee and other stakeholders to ensure that the design and construction of the
remedy are of acceptable quality and meet the needs of the local community.

Written Comment No. 2. (Page 3, paragraph 1 and the beginning of paragraph 2): The US EPA has
selected 10 [ig/L as the arsenic cleanup objective for contaminated waters at the Lava Cap Mine
Superfund site. This value is the same as the US EPA drinking water maximum contaminant level (MCL)
for arsenic in domestic water supplies. The US EPA Lava Cap Mine Superfund site staff have
characterized this cleanup objective as "protective " without discussing the degree of protection
provided. In my previous discussion of the appropriateness of using this value as a cleanup objective, I
have characterized this value as a politically based MCL. This value is not a risk-based value but was
selected to reduce the cost of water treatment to remove arsenic from drinking water for small domestic
water supplies.

Adopting this value at the Lava Cap Mine Superfund site as the water arsenic cleanup objective is not in
accord with the Central Valley Regional Water Quality Control Board approach for establishing water
cleanup objectives for waste-derived pollutants. At other Superfund sites background or a true risk-
based value is used as (he cleanup objective for waste-derived pollutants.

EPA's Response. EPA respectfully disagrees that its adoption of the arsenic MCL as the cleanup
objective for water is not in accord with the Central Valley Regional Water Quality Control Board
approach for establishing cleanup objectives. The Regional Board takes several factors into account in -
establishing cleanup objectives. Regulatory limits such as MCLs are often selected as limits for
discharge of treated water. Depending on many factors including cost and feasibility, the Regional Board
may or may not attempt to use background levels for setting cleanup objectives or discharge standards.
EPA believes its evaluation of the factors typically considered by the Regional Board support the
establishment of a cleanup objective based on the MCL. The Regional Board's comments on the
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proposed cleanup plan (see Section 1.11 below) do not reject EPA's selection of the federal arsenic MCL
as the cleanup goal.

Written Comment No. 3 (Page 3, last paragraph). Using the 10 fig/L as a cleanup objective at the
Lava Cap Mine Superfund site will be protective since the arsenic derived from the mine and the tailings
will be diluted by low-arsenic water before the runoff from the area will be consumed as drinking water
on a regular basis. It will be important that no one establish an individual water supply based on
surface waters of Little Clipper Creek, Clipper Creek, or Little Greenhorn Creek.

EPA's Response. EPA takes note of Dr. Lee's conclusion that using 10 jUg/L as a cleanup objective for
arsenic will be protective. EPA would like to reiterate that none of the drainages immediately
downstream of the mine are currently used as drinking water sources.

Written Comment No. 4 (Page 4, first paragraph). The 20 mg/kg for soil and the 25 mg/kg for
sediments selected by the US EPA as cleanup objectives for tailings-contaminated soils and sediments is
in accord with typical Superfund soil and sediment cleanup objectives. These values are protective of
human health for those who have occasional contact with the soil or sediment. They are.also expected to
be protective of wildlife.

EPA's Response. EPA takes note of Dr. Lee's finding that cleanup to the stated background levels will
be protective of human health and wildlife.

Written Comment No. 5 (Page 4, paragraphs 2 through 4). The US EPA, in its February 26, 2004,
summary of the mine area remediation approaches, has a category called "Long-Term Effectiveness."
However, no information is provided on what the US EPA staff who developed the evaluation of the
effectiveness of the various approaches considered for the mine area remediation with the plastic
sheeting cover liner meant by Long-Term Effectiveness. The only true term of reference for long-term
effectiveness should be for as long as the wastes that are left at the site are a threat. This is the
regulatory requirement for landfilling of wastes in California. The proposed approach of capping the
tailings and contaminated soils with a plastic sheeting cover liner is known to be effective for a short
term compared to the length of time that the waste tailings and polluted soils placed under the plastic
sheeting will be a threat.

The US EPA has indicated that the plastic sheeting covered tailings pile will be "Very Effective " and
"Would provide long term treatment of mine discharges and tailing seeps and long term containment of
mine tailings." The Feasibility Study (FS) document states on page 5-27, "Based on the performance of
existing landfill liner and cover materials, it is estimated that little or no deterioration of the HDPE
membrane would occur for a period in excess of 200 years." No citation is given far this statement. At
the February 26, 2004, pubic hearing, D. Seter, in response to a question from the audience, stated that
he understood that the liner manufacturers claim that the liner will last 100 years. I pointed out that the
liner manufacturers warrant an HDPE landfill liner for only 20 years. Further, this warranty is based
on the landfill owner removing the wastes over the point in the liner where there is deterioration.
Basically this warranty is of no value.

Based on my over 20 years of work on landfill liner performance, I know of no valid support for the
hundreds of years period of time for the expected performance of the plastic sheeting liner in the tailings
pile cover to keep water out of the tailings pile. There is considerable unreliable information on the
projected performance of HDPE liners in landfills. They are based on unreliable application of the
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Arrhenius equation. The actual performance of the plastic sheeting layer in the tailings cover could
readily be much shorter than that projected by the US EPA consultants (CH2M Hill, 2004).

EPA's Response. Estimates of the lifetime of landfill liners were obtained from the EPA Office of
Research and Development document Assessment and Recommendations far Optimal Performance of
Waste Containment Systems (EPA/600/R-02/099, December 2002). The principal investigator for the
geosynthetic tasks was Dr. Robert M. Koerner of Drexel Uniyersity/GRI. According to this reference
accelerated laboratory evaluations were performed to predict the lifetime of HDPE geomembranes.

The lifetime of a geomembrane was evaluated in three stages: antioxidant depletion, induction time, and
half-life of engineering properties. Antioxidants neutralize oxygen diffusing into the polymer structure,
and thereby inhibit oxidation from occurring. Once antioxidants are depleted, the induction time begins.
The induction time is described as the time that it takes an unstabilized polymer (i.e., one with no
antioxidants) to begin oxidative degradation, hi the third stage, the oxidation continues and the
engineering properties begin to change as the liner transitions from a ductile to brittle material. A 50%
change in properties was used in the evaluation to signify the end of service life of the material.

As part of the evaluation, incubations were performed in the laboratory at elevated temperatures, and
samples were periodically tested for changes in properties. Dr. Lee is correct that the Arrhenius equation
was then used to predict the lifetime of antioxidants in the HDPE geomembranes and the half-life of
engineering properties. Under simulated landfill conditions, the lifetime for the antioxidant depletion was
estimated as 200 years, the induction time was estimated as 20 years, and the half-life of engineering
properties was estimated as 750 years, for a total lifetime estimate of 970 years.

Written Comment No. 6 (Page 5, first full paragraph). One of the major deficiencies of the US EPA
final document that discusses the various approaches for the remediation of the mine area is the failure
to reliably discuss the consequences of the eventual failure of the plastic sheeting liner in the cover to
prevent moisture from entering the landfill that would leach arsenic that can pollute groundwater under
and down groundwater gradient from the capped tailings area.

EPA's Response. As is noted in the previous response, the expected lifetime of the liner is on the order
of 100s of years. However, EPA does expect to include periodic direct visual monitoring of the HDPE
geomembrane cap as part of the long-term maintenance program for the site. Although only a small
segment of the liner would be viewed, this monitoring should help detect accelerated degradation of the
liner.

In addition to the HDPE geomembrane, a vegetated soil cover, containment of the adit discharge, surface
water diversions and tailings pile grading to reduce ponding are additional components of the remedy
that will reduce future surface water infiltration into the tailings. Plus, long-term seepage from the
tailings pile will continue to be collected at the toe of the buttress.

Once the remedy has been in place for several years, any significant increase in the seepage rate would
serve as an indicator of increased infiltration and potential liner problems.

Written Comment No, 7 (Page 5, 2nd full paragraph). Independent of how long the plastic sheeting
layer in the cover is an effective barrier to water entering the tailings pile, there is no doubt that it will
eventually fail to prevent large amounts of water from entering the tailings pile. The tailings in the
tailings pile will be a threat to pollute groundwaters forever. A question that has not been addressed is
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how this failure will be detected. Since the plastic sheeting layer is buried under two feet of soil, it
cannot be visually inspected for points of deterioration. Leak detectable covers are available that could
indicate when the tailings pile plastic sheeting layer fails to prevent water from entering the tailings pile.
However, this type of cover is typically not used because of the additional expense of operating and
maintaining the system and the eventual cost of having to replace the cover when the leak detection
system indicates that the low-permeability layer in the cover has failed to keep moisture out of the
tailings pile.

EPA's Response. As is noted in the previous response, the liner is only one of the remedy components
being used to reduce the potential for water to enter the tailings pile. The vegetated cover and tailings
pile grading will reduce the potential for surface infiltration into the tailings pile, hi addition, all surface
water flow in the tailings pile vicinity (including the adit, Little Clipper Creek, other minor drainages,
and infiltration routes through the waste rock) will be re-routed and controlled, eliminating this major
source of tailings pile recharge. These engineering controls will be key in greatly reducing the flux of
water into the tailings pile, without even considering the role of the liner, which is to resist the already
reduced surface water flows.

Routine inspections of the tailings pile on a long-term basis will provide evidence of physical disturbance
(e.g., excavation or digging) that could puncture or otherwise damage the cover system. A program of
excavating test seams under the protective cover soil could be performed to evaluate the liner condition
at regular intervals. Electrical leak location surveys have been used on other projects to locate very small
breaks in the plastic sheeting. With proper design of the cover system, tears in the membrane should be
as rare as deterioration of the plastic itself, hi addition, seepage from the tailings pile will be collected at
the toe of the buttress, further reducing the potential for long-term groundwater impacts. Significant
increases in the volume of seepage over time would be an indication of large amounts of water entering
the tailings pile due to degradation of the impermeable cover.

EPA is investigating groundwater contamination as part of a separate operable unit. The Groundwater
Operable Unit Rl/FS will propose long-term groundwater monitoring to evaluate the effectiveness of the
various remedial actions implemented at the site. This will include groundwater monitoring wells
located downgradient of the tailings pile to detect future impacts to groundwater.

Written Comment No. 8 (Page 5,4th full paragraph, 3rd sentence). Of particular concern is the
comparison of leaving the waste (tailings) at the site versus offsite disposal at a properly sited, designed,
constructed, monitored and maintained disposal site. Fifty years is a very small part of the time that
monitoring and maintenance funds will be needed to be devoted to the Lava Cap Mine tailings pile. If, in
fact, the true cost of remediation were calculated, the onsite tailings pile would prove to be the most
expensive.

EPA's Response. EPA respectfully disagrees with the comment. We believe that, if anything, actual
operation and maintenance costs related to capping the tailings in place will be lower than estimated.
Specifically, EPA chose the high end of the range of potential water treatment costs by assuming the
largest possible flow and the more costly conventional treatment technology. EPA expects that flow
reductions and the potential for incorporating innovative treatment technologies will result in reduced
costs. Furthermore, since EPA will be in control of the design and construction of the cap-in-place
alternative, we will have greater assurance that the containment goals will be met. What must be
considered is that any offsite disposal facility would also require monitoring and maintenance, and that
some offsite facilities that were previously considered to have been properly sited, designed, constructed,
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monitored and maintained have later been shown to have caused impacts to the surrounding environment.
EPA does acknowledge that there is uncertainty in attempting to estimate project costs over a period of
decades or centuries. This is part of the reason EPA selects a specific time frame for costing, then
compares remedial alternatives using a present worth cost estimate.

Written Comment No. 9 (Page 5,4th full paragraph, 6th sentence). The difference is that the costs to
the US EPA are less with the plastic sheeting covered tailings pile. The primary costs of this remediation
will have to be borne by the state of California and the people within the sphere of influence of the Lava
Cap Mine Superfund site.

EPA's Response. EPA would like to point out that cost is only one of the factors considered in the
selection of a cleanup alternative. For example, offsite disposal is considered borderline
unimplementable due to the predicted resistance of any receiving community to which the waste would
be sent, and the resistance of communities through which the waste would be shipped. EPA has selected
the cap-in-place alternative because we believe it is protective of human health and the environment,
presents the best balance between short term and long term protectiveness, and is cost-effective. EPA
believes the greatest component of operations and maintenance costs will be related to water treatment,
not cover maintenance, and we are taking steps to minimize contaminated surface water flows and test
less costly innovative treatment methods. EPA acknowledges that the State of California will be
responsible for assuming long term operations and maintenance costs.

Written Comment No. 10 (Page 6,1st partial paragraph, 2nd sentence). DTSC should explicitly state
its obligation for ad infinitum high-quality Lava Cap Mine Superfund site mine area monitoring and
maintenance for as long as the wastes tailings and contaminated soils left at the site under a plastic
sheeting liner and cover will be a threat. Specific information should be provided by DTSC on the
resources that it will commit to this responsibility. Also, DTSC should indicate how it will keep the local
stakeholders informed about the results of the monitoring and maintenance at the site.

EPA's Response. EPA acknowledges that EPA and the State of California must reach agreement on a
State Superfund Contract, which specifies EPA and State responsibilities for the site, including financial
obligations. However, it should be noted that EPA retains responsibility for ensuring that the cleanup
remains protective of human health and the environment. After the remedy construction has been
completed and the treatment facilities are determined to be operational and functional, the primary
mechanism EPA will use to ensure the Site remains protective is the Five-Year Review process. As long
as wastes are left on-site or treatment is ongoing, EPA is under a statutory requirement to review the
status of the site at least every five years. This process includes obtaining input from regulators and local
stakeholders and results in preparation of a report that documents the review and is released to the public.

Written Comment No, 11 (Page 6,1st full paragraph, last sentence). While it appears that the US
EPA Region 9, which is responsible far the Lava Cap Mine Superfund site, has thus far been conducting
its five-year reviews, there are significant questions about whether this Region will be funded to carry
out future five-year reviews for as long as the wastes in the covered tailings pile will be a threat.

EPA's Response. While EPA acknowledges Dr. Lee's concern, we would like to express our
commitment to conducting five-year reviews at all sites where wastes remain on site, in accordance with
the Superfund statute.
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Written Comment No. 12 (Page 6,2nd full paragraph, last sentence). It is inappropriate to think that
some yet undiscovered technology will likely evolve to significantly reduce the costs of tailings pile
remediation.

EPA's Response. EPA duly notes Dr. Lee's comment, however we would like to clarify the intention of
our comments regarding emerging technologies made during the Proposed Plan Public Meeting held in
February 2004. We were primarily trying to convey the concept that the selected remedy is not frozen in
time upon completion of construction. As part of the Five Year Review process, various ways of
improving system performance and reducing cost are considered. System optimization, under which
existing processes are fine-tuned, is one particular component of the review process. Emerging
technologies are also considered as potential additions to or replacements of existing technologies,
although as Dr. Lee points out, their development is generally longer rather than shorter term in nature.
Nevertheless, EPA remains convinced that, particularly in the area of water treatment technology,
advancements may be made which will assist the cleanup of the Lava Cap Mine Superfund Site in future.

Written Comment No. 13 (Page 7,1st partial paragraph, last two sentences). At this time the US
EPA has only provided the public with a general outline of the US EPA "preferred alternative "
approach for remediation of the mine area. The public should be given the opportunity to review the
details of the ROD, caucus among stakeholders and then express their views on the acceptability of the
remediation approach for the mine area.

EPA's Response. EPA respectfully disagrees with Dr. Lee. The Proposed Plan fact sheet distributed in
advance of the public meeting held February 26, 2004, described all components of the remedy and
referred the reader to the Public Release Draft Feasibility Study for additional details. The components
of the remedy were discussed during the public meeting. The Feasibility Study, which was previously
reviewed and commented upon by Dr. Lee in his role as technical advisor to the community under the
EPA-funded Technical Assistance Grant program, contains an appropriate level of detail to thoroughly
understand the remedy. Following the public meeting, during the thirty day public comment period,
stakeholders had the opportunity to caucus, members of the public had the opportunity to meet with each
other and with their technical advisor, and all interested individuals and parties had the opportunity to
express then- views on the acceptability of EPA's proposed remedy. EPA intends to continue its efforts
to keep Dr. Lee and the community informed, and to provide the opportunity for public input, throughout
the steps to follow of remedy design and construction.

1.11 Response to Comments from Robert Busby/
California Regional Water Quality Control Board
(RWQCB), Central Valley Region
Written Comment No. 1. Has EPA assessed the relative effectiveness of the potential remedies far OU-
1 on reducing the flux of arsenic and other mine related constituents into underlying groundwater which
will be addressed during implementation of the selected remedy for OU-2? Shallow groundwater
beneath the waste rock/tailings pile has been impacted as described in the Remedial Investigation
Report. The mine tailings and waste rock over the bedrock reportedly contain shallow saturated zones
with elevated concentrations of arsenic. However, groundwater flow paths are not well known because
of the fractured nature of the aquifer and the paucity of data currently available. Therefore, the relative
efficacy of the potential remedies for OU-1 to reduce arsenic loading to underlying groundwater should
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be an essential criterion in the decision making process. Closing the waste rock and tailings as a waste
pile as proposed in Alternative 2-3 may not prevent impacts to perched or shallow groundwater if the
proposed surface water diversions do not effectively reduce groundwater recharge and significantly
lower groundwater levels. In contrast, an onsite lined disposal cell will more likely effectively contain
the arsenic and other mine related constituents and be more protective of shallow underlying
groundwater. Long term cost savings might then be realized in the implementation of a remedy for OU-
2.

EPA's Response. Using the data collected and field observations made during the Remedial
Investigation and Feasibility Study, EPA has carefully evaluated the relative potential effectiveness of
the alternatives at controlling long-term impacts to groundwater. It would appear that creating an onsite
lined disposal cell (as contemplated in Alternative 2-5) would result in a greater reduction in the short
term to the ongoing threat the currently uncovered tailings pose to groundwater. However, EPA believes
that Alternative 2-3, when properly constructed, operated, maintained and monitored, will achieve similar
long-term reductions in the potential flux of contaminants to groundwater.

In designing and implementing the selected remedy, EPA will take all steps necessary to stop further
influx of surface water and precipitation into the tailings pile. In addition, a series of horizontal drain
pipes will be included in the lower end of the tailings pile, above the buttress. These drains will help to
collect any free liquid moving down through the tailings pile. After the several years of operation, the
amount of free liquids remaining in the tailings pile is expected to be minimal. EPA also plans to install
shallow groundwater monitoring wells to help detect any future releases from the tailings pile. The
amount of liquid produced from the buttress drain system will serve as a measure of the reduction of the
influx of surface water and precipitation into the tailings pile.

Written Comment No. 2. We concur with EPA's proposal to implement the selected alternative in
phases, as appropriate. For example, alternative 2-3 would be conducted in phases to evaluate the
effectiveness of surface water controls before designing and constructing a surface water treatment
plant. Currently there is a significant level of uncertainty on the influence of an adjacent ephemeral
stream on mine portal discharge rates. The mine portal is partially covered with waste rock and
colluvium which also receive runoff from the stream. This area should be well characterized prior to
designing and constructing a surface water treatment plant. Furthermore, the effectiveness of the
proposed surface water diversions to direct flow away from the mine inlets and from the consolidated
waste pile should be directly evaluated and adjustments should be made in a phased approach as
necessary.

EPA's Response. EPA acknowledges RWQCB's support for the proposed phased approach and concurs
with the importance of thoroughly understanding conditions at the mine portal (or adit). EPA intends to
continue to gather data on surface water flow during design of the selected remedy, as well as after the
completion of construction of the low-permeability cover and surface water diversions.

Written Comment No. 3. The proposed preliminary remediation goal far surface water is set at the
federal Maximum Contaminant Level (MCL) for arsenic of 10 micrograms per liter ({ig/l). What are the
technological and economic impacts of treating to background surface water arsenic concentrations
which are reportedly less than 1 ug/l ?

EPA's Response. EPA has calculated the background concentration of total arsenic in surface water at
1.8 micrograms per liter, which is a level five times lower than the federal Maximum Contaminant Level.
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The feasibility of treating surface water down to this level has been demonstrated by bench-scale
treatability tests conducted by CH2M HTLL's Applied Science Laboratory which have indicated
reduction of arsenic concentrations to below 2 /ig/L is feasible using ferric chloride co-precipitation
under laboratory conditions. These results are reported in the technical memorandum Treatability Study
Report, Lava Cap Mine Superfund Site submitted by CH2M HILL to EPA in April 2002. However, it
must be pointed out that field applications often encounter different conditions than those found in the
laboratory and that ferric chloride co-precipitation has not yet been used to reduce arsenic concentrations
below the MCL in a pilot or full-scale operation at the Lava Cap Mine Site. Additional testing would be
required to determine the long-term effectiveness and reliability of treating to background concentrations.
Furthermore, treatment of mine discharge to background concentrations rather than the MCL of 10 /ig/L
would have negative operational and economic impacts. Greater ferric chloride dosages would be
required, resulting in increased long-term chemical costs, greater sludge production, and increased sludge
disposal costs, hi addition, a polishing step may be required following coagulation/microfiltration,
resulting in increased capital and operation and maintenance costs.

Written Comment No. 4. The design plans for the proposed buttress will need to address dynamic
failure and the potential for liquifaction of the tailings behind the buttress.

EPA's Response. EPA concurs with RWQCB's comment that the proposed buttress will need to be
designed to be stable under dynamic (i.e., seismic) conditions with consideration of the potential for
liquefaction of sediments. The current conceptual design presented in the FS was based on achieving
internal and external stability under static and pseudo-static conditions. The California Seismic Hazard
Map published by CalTrans in 1996 was used to determine site seismicity and the maximum peak
horizontal ground acceleration. The map uses the anticipated Maximum Credible Earthquake from
young faults in and near California to define the safety evaluation event for design. The Maximum
Credible Earthquake is defined as the largest earthquake which can be expected to occur on a fault in the
current tectonic regime..

1.12 Response to Comments from Steven Ross/
California Department of Toxic Substances Control
DTSC separated their comments into Section I, containing comments on the Proposed Plan (Comments
No. 1 through 13) and Section n, containing comments on the Supporting Feasibility Study (Comments
No. 14 through 28). DTSC previously commented on a Draft version of the FS in October 2003 and, at
that time, did not raise the issues now included as comments 14 through 28.

Proposed Plan Comment No. la. DTSC agrees with EPA's view that water treatment options be
evaluated after the effectiveness of any surface water controls and containment option is examined.
Before proposing a water treatment system for the State to cost share, EPA should examine in greater
detail the design, operation and maintenance costs for the system. Possibly a pilot system treatment
study can be installed and operated to determine the necessary parameters for operating a full scale
system.

EPA's Response. EPA acknowledges DTSC's comment in support of phased implementation. EPA
plans to perform additional evaluation of treatment options after determining with greater certainty the
volumetric flow rate of surface water requiring treatment. This flow rate will be better defined through
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additional data collection efforts. Installation of a pilot-scale treatment unit based on innovative or
conventional technologies is being considered and EPA will further discuss this option with DTSC.

Proposed Plan Comment No. Ib. Operation of a full scale high capacity volume coagulation/
microfiltration water treatment system may be costly and likely to produce a large volume of sludge
requiring its handling. Any sludge produced may fail the STLC test increasing the disposal costs from a
Class II to a Class I disposal facility.

EPA's Response. Based on the most current information available at the time of the development of the
Feasibility Study, EPA concluded it is most likely that the sludge would be disposed of as an industrial
non-hazardous waste in a Class n offsite disposal facility. EPA agrees that leaching analyses, such as
TCLP or STLC testing, may need to be performed to determine the actual hazardous waste classification
of residual sludge. The assumption of Class n disposal is based on a full-scale design CH2M HELL is
conducting for a water treatment plant of similar capacity. As an example of the generally non hazardous
nature of sludge from ferric chloride co-precipitation, the sludge from the Pogo Mine adit treatment
system (Delta Junction, Alaska) meets TCLP and does not require disposal as a hazardous waste.

The EPA guidance Technologies and Costs far Removal of Arsenic from Drinking Water (EPA 815-R-
00-028, December 2000) characterizes the ability of arsenic removal technologies to meet regulatory
standards and estimates costs for treatment technologies. The guidance describes residual characteristics
for both coagulation/filtration and coagulation assisted microfiltration treatment processes. For
coagulation assisted microfiltration, the technology considered in the Lava Cap Mine Area FS, the
guidance references tests conducted by Clifford (D. A. Clifford, G. Ghurye et al., December 1997,
Phases 1 & 2 City of Albuquerque Arsenic Study Field Studies on Arsenic Removal in Albuquerque, New
Mexico using the University of Houston/EPA Mobile Drinking Water Treatment Research Facility) and
the University of Colorado (Arsenic Treatability Options and Evaluation of Residuals Management
Issues, American Water Works Association Research Foundation [AWWARF], April 1998) that indicate
sludge from this treatment process will pass the TCLP test for arsenic toxicity by a considerable margin,
making it unlikely that hazardous waste disposal will be necessary.

For coagulation/filtration, several studies are mentioned in the guidance document. Tests conducted by
the University of Colorado indicate that most coagulation/filtration sludges will pass the TCLP test
(AWWARF, 1998). A study by Battelle, (EPA, June 2000, Arsenic Removal from Drinking Water by
Coagulation/Filtration and Lime Softening Plants), examined the characteristics of the waste sludges
generated by two coagulation/filtration plants (Plant A and Plant B). The sludge from Plant A was
generated from backwashing anthracite coal/pea gravel filters, while that from Plant B was generated as a
result of sedimentation in primary and secondary clarifiers and from filter backwashing. Both sludges
passed the TCLP test for arsenic toxicity by a substantial margin. However, the sludge from Plant A
would violate the soluble threshold limit concentrations (STLCs) established by California for arsenic
and copper.

Disposal of residuals is largely dependent upon influent arsenic concentrations, coagulant dose, and
solids content. As mentioned previously, TCLP and STLC testing would need to be performed to
characterize sludge for the Lava Cap Mine site.

Proposed Plan Comment No. 2. DTSC accepts Alternative 1-4, excavation around residences. In
addition, the northern residence may require remediation although cost estimates in the feasibility study
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do not account for this. One soil sample collected approximately 100 feet from the residence measured
59 mg/kg corresponds to risk and hazard above levels of human health concern.

EPA's Response. EPA acknowledges DTSC's acceptance of the selected Alternative 1-4 and concurs
that remediation may be required around the northern residence. The Feasibility Study assumed two
residences based on information available at the time and for cost estimating purposes. The need for
remediation around the northern residence will be determined during remedial design.

Proposed Plan Comment No. 3. DTSC accepts Alternative 3-4, excavation of contaminated sediments
in Little Clipper Creek and consolidation far disposal.

EPA's Response. EPA acknowledges DTSC's acceptance of the selected Alternative 3-4

Proposed Plan Comment No. 4. Alternative 2-3 is acceptable to DTSC. However, EPA should attempt
to mitigate disadvantages and shortcomings of this alternative when compared to Alternative 2-5. If
Alternative 2-3 is selected, DTSC's position is that a 10 year cost share is appropriate. Disadvantages
in selecting Alternative 2-3 in lieu of Alternative 2-5 fallow.

EPA's Response. EPA acknowledges DTSC's acceptance of the selected Alternative 2-3. As part of the
remedial design process, EPA will work closely with DTSC to ensure that the design of the selected
remedy is acceptable to DTSC.

Proposed Plan Comment No. 4i. The capping component of Alternative 2-3 will not have a liner
underneath the tailings which may continue to leach arsenic tainted water through fractures and joints in
the bedrock. This appears possible given the saturated nature of the tailings.

EPA's Response. EPA acknowledges that during the initial period of remedy implementation, the water
currently entrained in the tailings pile will continue to represent a threat to the underlying shallow
groundwater. However the influx of precipitation and surface water flows into the tailings pile will be
immediately reduced upon completion of the low-permeability cover and surface water diversion
structures, hi designing and implementing the selected remedy, EPA will take all steps necessary to stop
further influx of surface water and precipitation into the tailings pile. In addition, a series of horizontal
drain pipes is included in the lower end of the tailings pile, above the buttress. These drains will help to
collect any free liquid moving down through the tailings pile. After the several years of operation, the
amount of free liquids remaining in the tailings pile is expected to be minimal, greatly reducing the long-
term threat to groundwater. EPA also plans to install shallow groundwater monitoring wells to help
detect any future releases from the tailings pile.

Proposed Plan Comment No. 4ii. Upon completing the groundwater investigation in a separate
Operable Unit, optimum locations far placing groundwater extraction wells may be on top of the
engineered cap.

EPA's Response. EPA acknowledges that it may not be possible to accommodate all of the optimal
monitoring well placement locations following construction of the low-permeability cover. Accordingly,
EPA will evaluate alternatives such as moving the monitoring wells downgradient or installing angled or
horizontal wells from outside of the capped area. Although it is not preferred, if necessary, wells can still
be installed through the cap by undertaking additional protective measures..
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Proposed Plan Comment No. 4iii. The buttress is an additional design structure which would require
future maintenance yet this engineered structure is not necessary in Alternative 2-5.

EPA's Response. EPA acknowledges that a buttress would not be required under Alternative 2-5.
However, EPA believes that the buttress is a fairly low maintenance structure. Alternative 2-5 would
require other monitoring and maintenance considerations that a buttress would not require.

Proposed Plan Comment No. 4iv. The cap will likely require long-term treatment of seeps as long as
the tailings remain in place resulting in additional operation and maintenance costs placed on the State
compared to the disposal cell option in Alternative 2-5. Alternative 2-5 ensures tailings will be
excavated, dried, consolidated and encapsulated between upper and lower liners guaranteeing its
isolation. Alternative 2-5 removes the tailings to a location up gradient of source areas and away from
the saturated subsurface materials. Over time, leachate from the disposal cell may diminish lowering the
State's operation and maintenance costs.

EPA's Response. Although EPA concurs that leaving the tailings in-place results in more water to be
treated initially, over the long-term EPA anticipates a significant reduction in the volume of water
seeping out of the tailings pile, such that there is little net difference in long-term O&M costs between
the two options.

Proposed Plan Comment No. 4v. EPA's assessment of short-term risk posed by potential exposure to
arsenic identified as a limitation in implementing Alternative 2-5 is not supported. Worker safety will
follow OSHA standards and residents have been removed from source areas. EPA does not detail the
short-term exposure from saturated arsenic tailings anticipated by workers and whether extraordinary
safety measures are necessary in implementing Alternative 2-5 over Alternative 2-3.

EPA's Response. Although it is expected that workers will wear appropriate health and safety gear,
EPA still believes that the relocation of the large volume of highly-contaminated, very fine-grained
material does represent an increased short-term (i.e., construction) risk, hi addition, the drying,
relocation, and disposal of the tailings in the landfill increases the potential for further spreading of
contamination through airborne transport.

Proposed Plan Comment No. 4vi. EPA indicates Alternative 2-5 has increased short term risk and
engineering challenges compared to Alternative 2-3 as a result of extensive handling and drying of
saturated tailings. However, the operation and maintenance requirements would be reduced, comply
with water quality objectives, and may prove more effective and permanent than the capping component
of Alternative 2-3.

EPA's Response. EPA respectfully disagrees with DTSC that the landfilling alternative results in
reduced O&M requirements. Over the long-term, EPA expects that Alternative 2-3 will meet water
quality objectives.

Proposed Plan Comnnent No. 5. DTSC agrees that arsenic is the major risk driver. However, several
other metals (aluminum, antimony, chromium (as Cr+6), iron, lead, manganese, and nickel) are present
at the Lava Cap Mine Site in concentrations corresponding to estimated potential risks greater than 1 x
10-6 or hazards greater than 1.0 based on calculations employing DTSC recommended assumptions.
These metals were in concentrations predicted to yield potentially significant risks to humans. The
concentrations of aluminum, manganese, and nickel are only predicted to have potential to adversely
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affect short term workers (construction workers). Lead was present in mine source areas at
concentrations up to 2320 mg/kg soil. An agreeable approach would include analysis of all these
constituents during confirmation sampling with comparison to established cleanup goals in the Record of
Decision and/or remedial action plans.

EPA's Response. EPA is planning to conduct post-cleanup confirmation sampling for more than just
arsenic. Samples will likely be analyzed for the full suite of metals. EPA will continue to work with
DTSC on developing acceptable methods for determining when the cleanup actions are complete. EPA
has proposed using the reference Guidance far Comparing Background and Chemical Concentrations in
Soil far CERCLA Sites/EPA 540-R-01-003/September2002 (EPA, 2002a) as the technical basis for
conducting confirmation sampling, and based on preliminary discussions held between EPA, DTSC, and
RWQCB, in June 2004, believes that this approach is an acceptable one.

Proposed Plan Comment No. 6. In EPA's October 5, 2001 Responses to Dr. Lee, a data gap was
acknowledged at the mine area with respect to potential contamination by organic chemicals. Describe
how this data gap will be addressed during remediation and confirmation sampling and/or discuss how
this data gap was resolved.

EPA's Response. Samples were collected and analyzed for organic constituents from several of the
most contaminated water and soil locations in the mine area during the 2001 data gaps sampling effort.
The results of this sampling are included in the Field Monitoring Report far Remedial Investigation/
Feasibility Study Field Activities - August through November 2001, Lava Cap Mine Superfund Site, dated
April 2002. The water samples were all non-detect for volatile organic compounds (VOCs) and
semivolatile organic compounds (SVOCs). One of the soil samples contained low levels of four SVOCs
(three phenols and one phthalate). These results indicate that significant organic contamination is not
likely a concern in the mine area.

Proposed Plan Comment No. 7. DTSC recommends using an estimate of the central tendency such as
the arithmetic mean or the 95th percent upper confidence limit (UCL) on the arithmetic mean (95th UCL),
not the 95th percentile, for background data sets of samples.

Consequently, DTSC advises employing the 95th UCL on the arithmetic mean as background
concentrations of metals in surface soil (n=18), and the mean concentrations of metals in sediments
(n=13). DTSC recommended background concentrations far soil, sediment, and surface water for
arsenic are provided in the "DTSC Summary Table ".

EPA's Response. Calculation of background concentrations for use as screening levels in the FS
followed the framework set forth by the Human and Ecological Risk Division of DTSC in the Final
Policy of Selecting Inorganic Constituents as Chemicals of Potential Concern at Risk Assessments at
Hazardous Waste Facilities and Permitted Facilities (February 1997). The guidance states that when
few data are available to describe background conditions (i.e., n<20), both the shape of the background
distribution and its upper extremes are uncertain, and the value representative of ambient conditions
should be a measure of central tendency, such as the arithmetic mean or an upper confidence interval
around the mean. When ambient conditions are well described (i.e., sample sizes are larger and the
distribution is well defined), an estimate of an upper percentile of the ambient distribution, such as the
upper 95th or 99th percentile, may be used.
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Li following DTSC's guidance document, EPA did use an estimate of central tendency (the 95th percent
UCL of the mean) where appropriate to develop background concentrations. The lower value of either
the 95th percent UCL of the mean or maximum detect was used for subsurface soil, sediment, filtered
surface water samples, filtered groundwater samples, and unfiltered groundwater samples. These data
sets contain 13 or less data points each. EPA disagrees with DTSC's proposal to use the mean instead of
the 95th UCL of the mean to estimate the background concentrations for sediment. The mean, or
arithmetic average, is a more conservative estimate of central tendency, and data points within the
background concentration distribution would be characterized as being indicative of contamination.
Specifically, arsenic concentrations in 3 of 13 data points in the sediment background data set are
between the mean (20 mg/kg) and the 95th UCL of the mean (25 mg/kg).

The surface soil data set originally contained 20 data points; two were identified as outliers and not
included in the development of background concentrations. These samples were not thought to be
representative of background conditions. The resulting data set for arsenic in surface soil has 18 data
points (all of which are detections) and little scatter. Given that the sample numbers approached DTSC's
threshold and, following the removal of outliers, the data set contained little scatter, an estimate of the
upper 95th percentile was used rather than an estimate of central tendency. Arsenic concentrations in 6 of
18 data points in the surface soil background data set are between the 95th UCL of the mean (14 mg/kg)
and the 95th percentile (20 mg/kg).

During the remedial action, the data set of confirmation samples will be compared to the reference area
data set to determine whether the site has been cleaned to background conditions, rather than comparing
an individual confirmation soil sample result to a singular cleanup goal. This will be accomplished using
parametric tests (e.g., t-test) or nonparametric tests (e.g., Wilcoxon Rank Sum) to identify whether the
data sets are statistically different. EPA will work with DTSC to develop the specific approach to be
used in determining when the cleanup is complete. EPA has proposed using the reference Guidance for
Comparing Background and Chemical Concentrations in Soil for CERCLA Sites as the technical basis
for conducting confirmation sampling, and in preliminary discussions held between EPA, DTSC, and
RWQCB, in June 2004, believes that this approach is an acceptable one.

Proposed Plan Comment No. 8. As the human health risk assessment contains several divergences
from DTSC guidance, with some of the most notable being the lack of inclusion of inhalation and dermal
pathways and use of exposure assumptions and toxicity criteria that underestimate risk as compared to
DTSC recommended assumptions, DTSC would like EPA to consider using the values in the attached
tables for establishing cleanup goals in the Record of Decision.

EPA's Response. As is noted at the end of the previous response, EPA proposes to rely more on
comparisons of the confirmation soil sample results to the reference area data sets for determining when
cleanup is complete, rather than on comparison to a single background level of risk-based cleanup goal.
EPA will work with DTSC to develop the specifics of this approach.

Proposed Plan Comment No. 9. The proposed plan indicates natural background concentrations of
arsenic at about 20 mg/kg for soil, 25 mg/kg from sediment, and 1.8 ug/l surface water. Using the
methodology for determining background as discussed in an earlier comment, DTSC calculates the
arsenic background values as 14 mg/kg (95% UCL, n=18)for soil and 20 mg/kg (mean, n=13)for
sediment. DTSC agrees with the 1.8 ug/l value as representative of background in surface water.
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EPA's Response. See the detailed response to DTSC Comment No. 7 regarding calculation of
background concentrations.

Proposed Plan Comment No. 10. As per the EPA Region 9 PRGs Table, the acceptable risk range of
10-4 to 10-6 for arsenic is represented by 39 to 0.39 ppm arsenic in residential soil. However, because
22 ppm represents a non-cancer hazard index of 1.0, DTSC recommends that any acceptable soil
concentration be below 22 ppm. How much below can be determined by local background conditions.
At the Lava Cap Mine Superfund Site, DTSC recommended background arsenic concentrations are 14
mg/kg soil and 20 mg/kg sediment.

EPA's Response. See the detailed response to DTSC Comment No. 7 regarding calculation of
background concentrations. EPA believes that the background concentrations presented in the FS (20
mg/kg for surface soil and 25 mg/kg for sediment) are accurate and appropriate representations of
background for the Lava Cap Mine area.

Proposed Plan Comment No. 11. DTSC has completed review of the equations and assumptions
applied in the cleanup goal (CUG) spreadsheets transmitted by CH2M Hill and placed into tables in
Appendix G of the Feasibility Study. Based on this review, DTSC has developed and attached
spreadsheets applying DTSC recommended assumptions and generated proposed CUGsfor soil,
sediment and surface water for the mine OU consistent with DTSC guidance. DTSC would like EPA to
consider these recommended assumptions and CUGs. These assumptions and/or development of CUG s
are as follows:

i. Lead human health risk-based cleanup goals are derived by employing DTSC's Blood Lead
spreadsheet Version 7.0 using the 99th percentile blood lead concentration of 10 ug/l as the point of
departure for protection of human health.

ii. DTSC has developed and attached assumptions and generated recommended CUGsfor
soil/sediments far the following scenarios:

a. Outdoor Worker
b. Short-term (Construction) Worker
c. Resident
d. Recreationalist I (includes infants through adults)
e. Recreationalist II (includes school age children through adults)

in. DTSC has developed and attached recommended human health risk-based CUGsfor surface
water exposures by recreational users applying the Recreationalist I and II scenarios. DTSC assumed no
swimming in or fish ingestion from Little Clipper Creek.

iv. DTSC recommended toxicity criteria used in development of the CUGs include inhalation RfD
for arsenic, cadmium, cyanide and nickel, as well as oral RfD for cadmium.

v. In the absence of route-specific non-carcinogenic toxicity criteria, DTSC recommends using
surrogate toxicity criteria obtained by route to route extrapolation. If heavy metals with published
inhalation and oral toxicity criteria are examined, the data show significant more toxicity via the
inhalation route. This suggests that assuming inhalation toxicity is equivalent to oral toxicity yields an
underestimation of the hazard, and generates a less conservative cleanup goal. However, this process is
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preferred to the alternative of not including inhalation exposures in the development of cleanup goals
which effectively assumes an inhalation RfD ofO.

vi. Inclusion of air pathway far each COC.

vii. PEF of 1x106 m3/kg was employed far construction workers. This incorporates the
recommended concentration ofrespirable dust in air of 1.0 mg/m3 based on assuming nuisance
particulates are present at the ACG1H TWA TVL concentration of 10 mg/m3 and 10 percent of the mass
of particles are in the respirable PM 10 range.

viii. Cyanide air intake rate (IRair) was changed from 0.42 m3/day to 20 m3/dayfar Outdoor
Workers and construction workers as Short Term Workers.

ix. Dermal absorption for each COC and inclusion of dermal pathway far each COC.

x. Adults in Recreationalist I and II scenarios were assumed to have a sediment dermal adherence
factor (DAF) of 3.0 mg/kg.

xi. Recreationalist II child is assumed to be 6 to 12 years of age, therefore beyond the age of pica
ingestion. Thus the soil ingestion was changed from 200 mg/day to 100 mg/day.

EPA's Response. EPA acknowledges there may be differences in some of the details to our approach to
risk assessment in comparison to the approach preferred by DTSC. EPA would like to state for the
record that we have been working extensively with DTSC since July 2003 in an attempt to resolve any
remaining issues with respect to the exposure scenarios, as well as the calculations used to develop
cleanup goals. To EPA's recollection, none of the issues raised by DTSC in their above set of comments
were raised during the development of the risk assessment or Feasibility Study. Having reviewed these
new issues, EPA does not believe they affect the outcome, namely EPA's determination that the Lava
Cap Mine Superfund Site poses an unacceptable risk to human health and the environment. Nor do they
ultimately affect the selected cleanup goals, as the cleanup goals are driven by background
concentrations of site-related contaminants. Therefore, EPA intends to rely on comparisons of the
confirmation soil sample results to the reference area data sets for determining when cleanup is complete,
rather than on comparison to a single background level of risk-based cleanup goal. EPA will continue to
work with DTSC to develop the specifics of this approach.

Proposed Plan Comment No. 12. Surface water from the mine area was not evaluated in the human
health risk assessment and human health risk-based cleanup goals were not developed in the feasibility
study for surface water in this area. DTSC calculates the background arsenic concentration in surface
water (unfiltered) at 1.8 ug/l (95th percentile). DTSC supports EPA's preliminary remediation goal of
the federal Maximum Contaminant Level (MCL) for arsenic (10 ug/l) provided the technical and
economical considerations for treating surface water to background and/or risk-based cleanup goal is
evaluated more thoroughly in the Record of Decision and remedial action plans.

EPA's Response. See the response to RWQCB Comment No. 3 for a general discussion of the technical
considerations and potential cost impacts associated with treating surface water to background levels of
arsenic.
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Proposed Plan Comment No. 13. Nonresidential cleanup goals selected will require institutional
controls.

EPA's Response. EPA concurs with DTSC's comment.

FS Comment No. 14. FS Page 1-18. DTSC does not agree that the Human Health Risk Assessment
identified arsenic as the only significant risk driver. Although DTSC agrees that arsenic is the major
risk driver, several other metals (aluminum, antimony, chromium (as Cr+6), iron, lead, manganese, and
nickel) were present at the Lava Cap Mine Site in concentrations representing predicted significant risks
to humans; that is in concentrations corresponding to potential risks greater than 1 x 10-6 or hazards
greater than 1.0. Lead was present in mine source areas at concentrations up to 2320 mg/kg.

EPA's Response. EPA concurs with DTSC that arsenic is the major risk driver. EPA concurs with
DTSC that other metals must be taken into consideration, and other metals, including those listed by
DTSC, will be measured in addition to arsenic in determining when the cleanup is complete.

FS Comment No. 15. FS, Page 1-19. Background arsenic concentrations are reported as 20 mg/kg
soil, 25 mg/kg sediment. DTSC does not agree with the use of these values as discussed in comments 7
and 9 above.

EPA's Response. See the detailed response to DTSC Comment No. 7 regarding calculation of
background concentrations. EPA believes that the background concentrations presented in the FS (20
mg/kg for surface soil and 25 mg/kg for sediment) are accurate and appropriate representations of
background for the Lava Cap Mine area..

FS Comment No. 16. FS, Page 1-25. Surface water sources at the mine area are reported to have
concentrations of arsenic up to 14,300ug/l. Four surface water sources were discussed, ponded water
from sumps in historical buildings, the collapsed adit discharge, the waste rock/tailings pile seep, and
the tailings pile underflow that discharges from the base of the log dam. Surface water from the mine
area was not evaluated in the human health risk assessment and human health risk-based cleanup goals
were not developed for surface water or sediment in this area.

EPA's Response. The selected remedy addresses all four of the surface water sources listed in the
DTSC comment. Contaminated water present in the sumps in the historic mine buildings will be
removed as part of the mine building remediation efforts. The adit discharge and tailings pile discharge
from the base of the log dam will be collected and treated. The waste rock/tailings pile seep will be
eliminated as part of the surface water controls and tailings pile cap to be installed as part of the mine
area remedy.

FS Comment No. 17. FS, Page 1-31, 1-32. DTSC recommends all references to "mine worker" that
actually refer to an outdoor worker be amended accordingly on pages 1-31 & 1-32.

EPA's Response. In the Human Health Risk Assessment included in the Public Release Draft Remedial
Investigation (EPA, 2001) and summarized in the Feasibility Study, the potentially exposed receptor
working at the site was referred to as a mine worker. However, in the development of cleanup goals, this
potential receptor is referred to as an outdoor worker to clarify that it is not assumed to be someone
working inside of the mine, but someone working in the source areas at the mine.
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FS Comment No. 18. FS, Pages 1-33, 1-34, and Appendix F. The results from the human health risk
assessment presented and discussed on pages 1-33 and 1-34 are not consistent with those presented in
the HHRA (Appendix E of Draft RI, November 2001). The site related risks and hazards appear to be
from the revised summary tables included in the Responses to Comments (EPA, August 22, 2002),
however the background risks and hazards are not. The background risks and hazards appear to be
from the segregated background data sets for Reference Areas 1, 2, and 3, each containing few data
points. Appendix F of the FS, however, contains the comprehensive background data set obtained by
combining data from Reference Areas 1, 2, and 3 as previously agreed to create a more robust
background data set. DTSC recommends correcting this inconsistency within the FS and include the
source of all the risk estimates discussed in the text and the means by which they were derived, using an
appendix if necessary to achieve transparency in their derivation.

EPA's Response. The Feasibility Study summarizes specific excess lifetime cancer risk (ELCR) and
hazard index estimates for exposure to contaminants in sediment, soil, and surface water for the exposure
units addressed in the Feasibility Study. Because groundwater will be addressed in a separate detailed
investigation and new groundwater risks will be estimated, the risks specific to ingestion of well water or
dermal contact with well water at the residences were not included in the Feasibility Study summary.
This is the reason there is a discrepancy between the values presented in the Remedial Investigation
Report (EPA, 2001) and the values presented in the Feasibility Study (EPA, 2004). It should be noted
that the Feasibility Study does state that risk estimates for exposure to contaminants in groundwater have
been determined to be unacceptable for certain exposure scenarios.

The following summarizes the differences between the risk estimates presented in the RI Report and
those presented in the FS for Exposure Unit 3, Resident at the Mine. The FS reports the estimated ELCR
for the residential receptor as 4.5 x 10"3, and the hazard index as 84 for the incidental ingestion of soil
pathway, with arsenic being the risk driver. These match the values presented for soil/sediment in Table
8-1 of Appendix E of the RI Report. Table 8-1 of RI Report Appendix E also reports the risks associated
with ingestion and dermal contact with well water as an ELCR of 1.3 x 10~3 and a hazard index of 7,
resulting in the total ELCR of 5.8 x 10"3 and total hazard index of 91.

The background risks and hazards reported in Section 1.6.1 were also taken straight from the Human
Health Risk Assessment presented in Appendix E of the RI Report (EPA, 2001). DTSC is correct in
noting that these background risks make use of the segregated background data sets for Reference Areas
1, 2, and 3. This is because the Human Health Risk Assessment was completed in 2001, before the
decision was made to combine the reference area data sets to create larger more robust data sets. The
combined data sets were used in the FS for estimating background concentrations at the site.

FS Comment No. 19. FS, Page 1-34. The human health risk assessment results for Exposure Unit 4
only addresses the recreational user. DTSC recommends indicating if residents live along Little Clipper
Creek.

EPA's Response. As is described in the Human Health Risk Assessment (included as Appendix E of the
RI Report), residents do live along the Little Clipper Creek drainage. However, all of the homes are
located well above creek and away from the contamination. The recreational user included in the risk
estimates is assumed to be a local resident using the creek area for recreational activities.

FS Comment No. 20. FS, Pages 1-34, 2-5 to 2-9. Based on DTSC's evaluation of the risks, consistent
with DTSC guidance, not only are arsenic, iron, and lead present in soil or sediments at levels of human
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health concern, but also aluminum, antimony, chromium (as Cr+6), manganese, and nickel. DTSC
recommends including this information in the FS.

EPA's Response. EPA is planning to conduct post-cleanup confirmation sampling for a full suite of
metals. These data will be compared to reference or background data sets to evaluate when cleanup is
complete. EPA does not believe it is necessary to revise the FS to acknowledge that DTSC's risk
evaluation results in additional metals being present at levels of human health concern. All of the
compounds listed by DTSC were included in the evaluation of background concentrations presented in
Appendix F of the FS.

FS Comment No. 21. FS, Page 1-36. Based on DTSC's evaluation wherein unfiltered surface water
concentrations were compared to U.S. EPA Region IX Preliminary Remediation Goals (PRGs) for tap
water, not only arsenic but also mercury as methyl mercury may be present in surface water in LCC at
levels of human health concern. Consequently, HERD developed human health risk-based clean up
goals for recreational users exposed via wading in LCC.

EPA's Response. EPA respectfully disagrees with DTSC's proposal to use the Region 9 tap water PRG
to determine the need for cleanup goals for wading in Little Clipper Creek. Also, there appears to be an
error in DTSC's comparisons of mercury concentrations. The maximum concentration of mercury
detected in Little Clipper Creek below the mine during the RI was 1 1 ng/L. This is almost 3 orders of
magnitude below the EPA Region 9 tap water PRG of 3.6

FS Comment No. 22. FS, Table 2-1. DTSC recommends including all constituents detected in surface
water in the Water Quality Control Plan (Basin Plan) and the corresponding CTR/MCL criteria instead
of listing only those which exceed the criteria.

EPA's Response. FS Table 2-1 presents water quality criteria for constituents that were detected in
mine area sample locations (adit discharge (3A), seasonal tailings pile seep (3B), secondary tailings pile
seep (3C), log dam seep (4A), and the ponded portion of Little Clipper Creek north of tailings pile (4D))
at concentrations exceeding MCLs or CTR criteria. The comparison was conducted using surface-water
monitoring data collected between October 1999 and August 2002. The intent of Table 2-1 was to
provide potential chemical-specific ARARs for contaminants of concern (COCs) that have historically
exceeded water quality objectives. EPA does not believe that it is necessary to revise the FS to present
potential ARARs for contaminants that did not exceed water quality objectives. More detail surrounding
the selection of constituents to be included on Table 2001 has been provided to DTSC previously.

FS Comment No. 23. FS, Page 2-6, Section 2.3.2. Although the residential scenario is the most
conservative scenario for carcinogenic effects, the short-term soil invasive construction worker is the
most conservative scenario for many non-carcinogenic effects.

EPA's Response. EPA agrees with DTSC's observation.

FS Comment No. 24. FS, Table 2-2. Arsenic is not the only carcinogen; cadmium, nickel, and
chromium in the hexavalent form are also carcinogens. In addition, DTSC does not agree with the
background values presented as discussed in an earlier comment and supported by calculations in the
attached tables.
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EPA's Response. EPA agrees with DTSC's observation regarding carcinogens. EPA acknowledges but
disagrees with, as covered in some detail in the responses above, to DTSC's proposed approach to
calculating background levels.

FS Comment No. 25. FS, Page 2-8. DTSC recommends confirmation sampling consist of all
constituents present in any medium at levels of human health concern. Comparison of confirmation soil
and sediment samples with the reference data set (background) envisions the use of the t-test
(parametric) or Wilcoxon Rank Sum test (nonparametric). In addition to those tests, DTSC would like
EPA to consider the use of the Quantile test which is used to detect when a removal has failed in only a
few areas within a cleanup unit and a hot measurement analysis which is used in conjunction with other
tests to determine if any contaminant has exceeded its respective upper limit concentration value and, if
so, further evaluate if additional local remedial action may be required.

EPA's Response. EPA will work with DTSC during the remedial design phase to develop details of the
confirmation sampling program to be implemented and what tests will be used to compare the
confirmation samples with the background or reference data sets.

FS Comment No. 26. FS, Page 2-9 & 4-35. Both locations state that small isolated areas of tailings
along LCC are not proposed for remediation. DTSC recommends remediation of all areas where
contaminants are in excess of cleanup goals.

EPA's Response. EPA's goal will be to remediate all contaminated areas of the Little Clipper Creek
channel to the extent practicable. Although, it is anticipated that trace amounts of contamination will
likely remain in portions of the stream, any remaining contaminants should not represent a substantial
threat to human health or the environment.

FS Comment No. 27. FS, Appendix F. Recommend revisions to Appendix F to allow far a
comprehensive, consistent, stand alone development of background concentrations so that any
independent reviewer can reach the same conclusions regarding Lava Cap Mine background
concentrations as follows:

EPA's Response. EPA does not concur with DTSC's recommendation regarding the need to revise
Appendix F. EPA will work with DTSC prior to remedy implementation to develop the process to be
used to determine when the cleanup is complete.

FS Comment No. 27a. Including the complete background data set. Include results from statistical
population distribution analyses for each chemical in each medium.

EPA's Response. Basic statistical summaries of the background data, including number of samples,
number of detects, mean, standard deviation, minimum detect, maximum detect, location of maximum
detect, 95th UCL of Mean, and 95th percentile for each medium are presented in Tables F-l through F-5 of
Appendix F.

FS Comment No. 27b. Specify the sample locations, depths and analytical results that were deemed
unrepresentative of background concentrations and the statistical support or reason for exclusion.
There appears to be some confusion on the data excluded.
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EPA's Response. A total of three samples were excluded from the background data sets because they
were not considered to be representative of ambient conditions.

One sample was excluded from the background unfiltered groundwater data set. This is the unfiltered
groundwater sample collected from Monitoring Well IB during the RI investigation in November 1999.
The arsenic concentration in this sample was 55 jtg/L. This sample was excluded because of excessive
turbidity. The aluminum concentration in this sample was 229 mg/L, which is over 50 times higher than
any other sample collected during the RI field effort. Aluminum is typically a good indicator of the
presence of suspended solids in a sample.

Two samples were excluded from the background surface soil data set. The samples were collected from
Locations IB and IF during the RI investigation in October and November 1999. Arsenic was detected at
concentrations of 95.3 mg/kg and 58.7 mg/kg in the surface soil samples IB and IF, respectively. Surface
soil samples were collected as discrete grab samples between the soil surface to 6 inches below ground
surface. The locations are along mine area roads, and given that the arsenic concentrations are so much
greater at these locations than other surface soil sample locations in Reference Area 1, the locations are
thought to have been affected by soil transport on vehicles traveling to and from the Lava Cap Mine.

FS Comment No. 27b(i). The text states that two surface soil samples were excluded from the
background data set; Table F-l contains data from 18 surface soil samples; and Table F-2 contains data
from 10 subsurface soil samples; Table F-3 contains data from 13 sediment locations. Thus the
background data account for 43 soil/sediment locations. In contrast, Tables 3-1 and 3-6 of the Draft RI
report contain soil/sediment data far 31 samples, 19 and 12 samples, respectively, for soil/sediment in
Reference Areas 1 and 2.

EPA's Response. Two differences exist between Table 3-1 in the RI and Tables F-l, F-2, and F-3 in
Appendix F of the FS. First, Table 3-1 only includes environmental samples, whereas field duplicate
samples are included in the total number of samples in Tables F-l, F-2, and F-3. Second, the sample
collected from Reference Area 3 at location 20 is documented as a sediment sample in the RI but is
entered as a surface soil sample in the database. Therefore, Table 3-1 contains one sediment sample in
Reference Area 3, while Appendix F includes this sample in the surface soil statistics. Arsenic was
detected at a concentration of 10.1 mg/kg in this sample.

FS Comment No. 27b(ii). Similarly, the text states that one groundwater sample was excluded from the
background data set and Table F-5b contains unfiltered groundwater data from 3 to 11 locations,
depending on the analyte. Table 3-4 of the Draft FI report contains groundwater data from only one
sample.

EPA's Response. The background data set used in the FS contains data from one in-situ filtered
groundwater sample collected from soil boring 1A and one filtered and three unfiltered groundwater
samples collected from Monitoring Well IB during three sampling rounds (November 1999 and January
and May 2000) as part of the RI field program. This is consistent with the text on page 3-14 of the RI and
statistics in Table 4-4. Data from the unfiltered groundwater sample collected from Well IB in November
1999 are not included in the statistics in Table 4-4 of the RI. An additional 6 filtered groundwater
samples and 7 unfiltered groundwater samples were collected from Monitoring Well IB over 7 sampling
rounds between September 2000 and November 2002. These data are included in the statistical summary
in Table F-5 in Appendix F of the FS. These samples were collected as part of the quarterly monitoring
program, and the data have been presented in periodic Field Monitoring Reports.
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FS Comment No. 27b(iii). Likewise, unfiltered background surface water data are presented in Table
F-4bfar 17 to 27 samples, depending on the analyte, whereas Tables 3-3 and 3-5 of the Draft RI report
contain background surface water data from 2 to 15 samples, depending on the analyte, 1 to 6 and 1 to 9
samples, respectively from Reference areas 1 and 2.

EPA's Response. The background data set used in the FS contains data from three sample locations in
Reference Area 1, five sample locations in Reference Area 2, and one sample location in Reference Area
3 collected over three sampling rounds (October 1999 and January and May 2000) as part of the RI field
program. For arsenic, a total of 16 environmental samples and 1 field duplicate sample were collected as
part of the RI field program; 6 samples were collected from Reference Area 1,10 samples from
Reference Area 2, and 1 sample from Reference Area 3. All samples were unfiltered. This is consistent
with sample numbers presented in the RI Report Table 4-3 for Reference Area 1, Table 4-8 for Reference
Area 2, and p. 4-26 foi Reference Area 3.

An additional seven filtered surface water samples and seven unfiltered surface water samples were
collected for arsenic analysis over five sampling rounds between August 2001 and August 2002. These
data are included in the statistical summary in Table F-5 in Appendix F of the FS. These samples were
collected as part of the quarterly monitoring program, and the data have been presented in periodic Field
Monitoring Reports.

FS Comment No. 27b (iv). The concentration of arsenic in "background" groundwater (Table F-5b) is
greater than the MCL of 10 ug/l, creating suspicion with respect to the adequacy of the background
sample locations.

EPA's Response. The presence of naturally-occurring arsenic is common in aquifers throughout the
western United States. A large percentage of the background groundwater samples have been collected
from Monitoring Well IB, which is installed far upgradient from the mine and completed in the Volcanic
Breccia (the "lava") formation. This formation is not present from the mine southward. All domestic
wells in the study area are completed in the Metasedimentary Rock (Pins) formation. As discussed in the
RI, the degree of hydraulic communication between the Tvb and Pms formations is not well established.
Thus, the data from Monitoring Well IB may not be truly representative of background concentrations
for all residential wells in the Site vicinity.

Also note that additional groundwater background data will be collected as part of the separate
groundwater RI efforts that are underway and the development of groundwater background
concentrations will be further assessed.

FS Comment No. 27c, Refer or include the map(s) identifying the locations for each background
sample.

EPA's Response. Maps showing the locations for each background sample are included in the RI Report
as Figures 3-1, 3-2, 3-3, and 3-4 (all sample points starting with 1, 2, or 20). The background evaluation
included additional surface water and groundwater samples collected through November 2002 as part of
the quarterly monitoring program; however, no new sample locations were added during this period.

FS Comment No. 28. FS, Appendix G. Recommend revision of Appendix G to provide a more
comprehensive, stand-alone development of human health risk-based cleanup goals to allow any
independent reviewer to reproduce the calculations. Transparency in the development of risk-based
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cleanup goals for the public record necessitate inclusion of the fallowing: standard equations employed,
spreadsheet outputs from DTSC's Blood Lead version 7.0, as well as citing sources used far each
exposure factor and toxicity criterion. Included with these comments are attached spreadsheets applying
DTSC recommended assumptions and generated proposed CUGsfor soil, sediment and surface water for
the mine OU consistent with DTSC guidance.

EPA's Response. EPA does not concur with DTSC's recommendation regarding the need to revise
Appendix G. Again, EPA acknowledges there may be differences in some of the details to our approach
to risk assessment in comparison to the approach preferred by DTSC. EPA's risk assessment for the Site
complies with EPA guidance, is defensible, and supports EPA's conclusion that the Site represents an
unacceptable risk to human health and the environment, a conclusion with which DTSC has not
expressed any disagreement. As has been noted in numerous previous response, EPA will work with
DTSC prior to remedy implementation to develop the process to be used to determine when the cleanup
is complete. EPA does not intend to rely heavily on individual risk-based cleanup goals in determining
when the soil and sediment remediation efforts are complete.
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2 Responses to Oral Comments

In this section, EPA provides further response to some of the formal oral comments received at the public
meeting held on February 26, 2004. Formal oral comments and questions were received from numerous
parties at the public meeting. Most of these comments were adequately addressed during the meeting.
Responses are provided below to selected comments from twelve community members. The full
transcript of the public meeting is attached to this Responsiveness Summary.

2.1 Responses to Comments from Mr. Jerry Grant,
Community Member
Mr. Grant Comment No. 1, Transcript Page 34, Line 23. The third part of it was the last monitoring
of water from Clipper Creek and Lost Lake and down through Greenhorn.

EPA's Response. The comment pertains to whether arsenic levels are being monitored on a routine
basis in the mentioned surface water features, and if so, what the results show. EPA monitors selected
surface water locations quarterly. The most recent monitoring event was conducted in March 2004. The
arsenic results included 53 ugfL in Little Clipper Creek above Lost Lake, a maximum of 25 jig/L (in the
higher of two samples) in Lost Lake, and 8.9 ag/L in Little Greenhorn Creek (which is located
downstream of Lost Lake) at a location greater than a mile downstream from its confluence with Clipper
Creek.

Mr. Grant Comment No. 2, Transcript Page 74, Line 4. Just far the record and far everybody else, I
would like to reiterate a little bit of what Will is talking about. I think that if you present the project as
phase one of a total project, it feels better, at least for us and I think for a lot of residents who are
involved down south of Greenhorn. Because this proposal makes everybody else feel like they're some
lost children. So, I highly encourage this as a phase one of a total project and not just as a — because
this sounds like this is bing presented as a project and then you 're going to close down.

EPA's Response. The comment follows up on a comment made earlier in the meeting by Will Doleman
(Transcript Page 71, Line 16) in which Mr. Doleman expresses a preference for conducting the entire
cleanup of the Lava Cap Mine Superfund Site at once instead of in stages. EPA would like to reassure
the public that the cleanup of the Mine Area Operable Unit is only the beginning of the process of
cleaning up the entire Site. The main reason EPA is taking action at the Mine Area Operable Unit at this
time is to take steps to secure the mine tailings located behind the failed log dam at the earliest
practicable time. EPA has not yet completed its study of the cleanup options for other areas of the Site.
Were we to wait until these furthest studies were completed, measures to address the tailings behind the
log dam would be delayed for a period of one or more years. EPA believes it is very important that the
source areas at the Mine Area Operable Unit be contained as soon as possible to ensure that further
releases do not impact downstream areas. EPA continues to develop cleanup alternatives for the
Groundwater Operable Unit and the Lost Lake Operable Unit and will propose cleanup plans for those
components of the project at a later date.
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2.2 Responses to Comments from Mr. Charlie
Hatcher, Community Member

Mr. Hatcher Comment No. 1, Transcript Page 37, Line 12. But my question is about health risks
involving groundwater and then also involving the creek, I mean there are brown trout in the creek,
obviously I probably shouldn't go fishing in it, but where does the levels in the wells in that area, you
know, should I be drinking the well water?

EPA's Response. There are elevated risks associated with recreational use of Little Clipper Creek and
EPA does not recommend regular recreational use of the creek. With respect to groundwater, levels of
arsenic vary more greatly from well to well, therefore the total potential risks that a resident may be
exposed to can vary considerably. However, as EPA noted at the meeting, most residential wells in the
lower end of the Little Clipper Creek drainage and around Lost Lake have very low or undetectable
levels of arsenic. EPA plans to add Mr. Hatcher's well to its periodic monitoring program. More
detailed information on estimated risks associated with recreational use of Little Clipper Creek,
groundwater consumption, and consumption of fish from Lost Lake can be found in the Human Health
Risk Assessment (Appendix E of the RI Report [EPA, 2001]). The risk assessment also evaluated the
potential risks associated with regular consumption of fish from Lost Lake and concluded this is a
meaningful contributor to the total risk estimated for a resident/recreational user of the lake. EPA does
not recommend consumption of fish from Lost Lake or Little Clipper Creek.

2.3 Responses to Comments from Mr. Will Doleman,
Community Member

Mr. Doleman Comment No. 1, Transcript Page 44, Line 1. Lost Lake Dam, the material, the
sediments that are down there in the channel. And I heard that they were high, but I never did get a
number.

EPA's Response. The comment refers to the fact that material close in appearance to the mine tailings
can be visually detected at the base of Lost Lake Dam. EPA reports that the arsenic concentrations
collected in two different sediment samples from the base of Lost Lake Dam were 2,060 mg/kg and 2,110
mg/kg, respectively.

Mr. Doleman Comment No. 2, Transcript Page 45, Line 22. Now the other thing was, you know, if
you do a partial cleanup now, it seems to me like it would probably hurt our ability later on possibly to
get a full cleanup, basically because the agencies issuing the money can say, well, we did a bunch over .
there and there are other people who really need it. So, it would seem smarter to me to maybe wait one
year and see if we couldn't get better funding.

EPA's Response. EPA would like to reassure the public that the cleanup of the Mine Area Operable
Unit is only the beginning of the process of cleaning up the entire Site. The main reason EPA is taking
action at the Mine Area Operable Unit at this time is to take steps to secure the mine tailings located
behind the failed log dam at the earliest practicable time. EPA has not yet completed its study of the
cleanup options for other areas of the Site. The risks for other areas of the Site are comparable to those
at the Mine Area Operable Unit, therefore, EPA's conclusion remains that these areas pose an
unacceptable risk to human health and the environment and must be cleaned up. Although the EPA
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Region 9 Office, which is in charge of the cleanup, must request cleanup funds from EPA Headquarters
as part of its budgeting process, at this time we have no reason at this time to believe funding for the
cleanup of any area of the Site will be denied.

Mr. Doleman Comment No. 3, Transcript Page 46, Line 12. ~ partial cleanup is okay, but included
in that there needs to be a timetable with dates stating that this is part of the whole thing and that we're
this whole cleanup, and we 're doing this part here and then we 're doing this part here and dates on each
thing so the community is ensured that they don't come back and say, well, we 've spent a bunch of money
on you, these people over here need it more so the other part never gets cleaned up.

EPA's Response, hi terms of the overall cleanup schedule, EPA believes it is very important that the
source areas at the Mine Area Operable Unit be contained as soon as possible to ensure that further
releases do not impact downstream areas. Concurrent with the design of the mine area remedy selected
in this ROD, EPA will continue to work on two other components of the overall site cleanup: the Lost
Lake area; and groundwater contamination. EPA projects being able to present cleanup plans for these
other portions of the site to the public in the near term.

Mr. Doleman Comment No. 4, Transcript Page 71, Line 6. / think the plan is very well written up
from what I can see, and I guess we would prefer 3-4 it seems like the better for very little difference in
money.

EPA's Response. EPA acknowledges Mr. Doleman's comment in support of Alternative 3-4.

2.4 Responses to Comments from Mr. Kyle Leach,
Community Member

Mr. Leach Comment No. 1, Transcript Page 50, Line 21. And I was going to ask, was there any
solubility testing done on the material, the waste rock that's going to be capped and left in place, and if
so, what methods were used?

EPA's Response. Laboratory solubility testing was not performed specifically on the waste rock.
However, solubility testing was conducted on the tailings, including RARA TCLP testing and the State
of California Waste Extraction Test (WET) to determine if Soluble Threshold Limit Concentrations
(STLC) were exceeded.

Mr. Leach Comment No. 2, Transcript Page 51, Line 7. Did you do an acid test?

EPA's Response. This is a follow-up to the previous question. The TCLP test uses acetic acid as the
extractant and the WET test uses citric acid as the extractant.

Mr. Leach Comment No. 3, Transcript Page 51, Line 18. But the lab tests that you did for solubility,
was that with the water soaking or was it the standard lab test.

EPA's Response. Both tests used the standard extraction procedures. As noted in the previous response,
the standard procedures use acid for the extraction. The variation of the WET test in which demonize
water is used was not conducted on the Lava Cap Mine tailings.
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2.5 Responses to Comments from Mr. Mike Brenner,
Community Member
Mr. Brenner Comment No. 1, Transcript Page 52, Line 21. So what you've really identified for
certain are mitigation options in this proposal, but that's only part of the picture. I think you really need
to consider the impacts to the residents along Lava Cap Mine Road, the fact that it is the only access.
The talk in the past for the preliminary investigation, the EPA used that road without identifying it and
we found out after the fact there was damage to the thin pavement sections that cannot sustain heavy
truck traffic. School children use the intersection of Lava Cap Mine and Idaho-Maryland and Lava Cap
far the school bus. So I hope you consider these when you identify your access alternatives.

EPA's Response. EPA appreciates the concerns of residents along Lava Cap Mine Road and the
potential impacts of significant construction traffic. It should be noted that there are only two access
points into the mine both with narrow roadways, so EPA's options are fairly limited. Both routes have
some drawbacks related to impacts on residents, impacts to the road, ease of use for construction
equipment, and potential impacts on construction staging and sequencing.

EPA will consider the access options further during the design phase and is committed to working with
the community on these options and providing appropriate maintenance/repairs to ensure that any
impacts to the roadways associated with remedy implementation are minimized.

2.6 Responses to Comments from Mr. Jim Dyer,
Community Member
Mr. Dyer Comment No. 1, Transcript Page 55, Line 17. We would prefer Option 3-4, it sounds good
to my wife and I.

EPA's Response. EPA acknowledges Mr. Dyer's comment in support of Alternative 3-4.

Mr. Dyer Comment No. 2, Transcript Page 56, Line 16. You also mention in here airborne
contamination, and I was wondering what range you were considering, as far as 150 feet from Little
Clipper Creek on either side of it, 200 feet? What didyou consider to be a hazard in terms of range?

EPA's Response. There is not a specific distance away from the construction activities where potential
hazards related to airborne contaminants are no longer a concern. There are many site-specific factors at
the time of construction that affect the potential amount of airborne contamination, including the
moisture level of the tailings being handled, the amount of wind, the excavation and transport equipment
being used, and the specific location of the construction relative to surrounding features (e.g., the forest)
that reduce airborne transport. EPA will require the contractor to implement strict dust control
procedures during the tailings excavation and transport to mitigate potential airborne contamination
concerns, hi addition, EPA will coordinate with the local residents prior to construction to ensure they
are aware of the construction schedule, planned activities, and potential hazards.
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2.7 Responses to Comments from Mr. Volkert
Bernbeck, Community Member
Mr. Bernbeck (listed as Mr. Fernley in the transcript) Comment No. 1, Transcript Page 58, Line 2.
/ would just like to go on record that my wife and I also are in favor of 3-4.

EPA's Response. EPA acknowledges Mr. Bernbeck's comment in support of Alternative 3-4.

2.8 Responses to Comments from Mr. Doug Haussler,
Community Member
Mr. Haussler Comment No. 1, Transcript Page 58, Line 5. Yes, my name is Doug Haussler and I live
across the creek from Jim and Volkert here, and I also like the idea of excavating during the spring when
the stuff's wet and to keep the dust particulates at a minimum. And you guys are going to haul that back
to the mine and cap it with the rest of the stuff up there? / like that idea. And I think that the people
that are directly impacted by it ought to be the ones with the final say in it. I mean, you know, you're
going to be motoring through their property doing this stuff and right alongside of mine.

EPA's Response. EPA acknowledges Mr. Haussler's support for Alternative 3-4 (excavation of the
contaminated tailings and transport back to the mine for capping with the tailings pile). EPA will work
closely with the property owners directly impacted by implementation of the remedy to try and minimize
impacts and make sure their concerns are addressed.

2.9 Responses to Comments from Ms. Dixie Lee,
Community Member
Ms. Lee's Comment No. 1- Transcript Page 58, Line 20. My name is Dixie Lee, we live on the third
residence on the mine property. I would just like to know what the difference in the level of arsenic is
from down below the two other residences and mine?

EPA's Response. The arsenic concentrations in three surface soil sampled collected from around the
residence referred to in the comment, which is located further away from the mine tailings, range from
100 to 300 mg/kg. In comparison, arsenic concentrations in surface soil samples collected around the
two lower residences, which are located in close proximity to the mine tailings, ranged from 100 to 1,750
mg/kg.

Ms. Lee's Comment No. 2- Transcript Page 60, Line 3. I also have another question. When they are
digging up all of this, how are they going to keep the dust down around the residences there? I mean are
they going to keep it wet all the time?

EPA's Response. EPA will require the contractor to implement strict dust control procedures, include
watering things down, during the tailings excavation and transport to mitigate potential airborne
contamination concerns. In addition, EPA will coordinate with the local residents prior to construction to
ensure they are aware of the construction schedule, planned activities, and potential hazards. During
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construction activities immediately adjacent to homes, EPA may offer to temporarily relocate the
residents offsite.

2.10 Responses to Comments from Mr. Craig Thurber,
Community Member

Mr. Thurber's Comment No. 1- Transcript Page 63, Line 2. Just one other question. The engineers
considered possibly creating a slurry, a pipe system using the winter and finding old mine shafts and sort
of putting it back in with a lot of added things to sort of bind up the arsenic, and so that would eliminate
a lot of trucking and that sort of thing and it might take a few years. But it might be a cheaper remedy,
because this community is a little bit like Paint Your Wagon, there's mine shafts under us, all of us, and
most of us only own like 1 hundred feet down, the rest of it is still owned by mining companies and that
sort of thing. Has that been considered or thought of.

EPA's Response. The option of pumping the tailings into the underground mine workings was
considered during the technology screening phase of the FS. The mining approach reported to have been
used in the Lava Cap Mine was a method in which the mine openings were backfilled with waste after
the ore had been extracted. Hence, the volume of void space remaining in the mine would be expected to
be limited. EPA did not conduct an underground investigation to determine the void volume. This would
have been a very expensive undertaking, and given the information available on the mining method used,
did not seem warranted.

Mr. Thurber's Comment No. 2- Transcript Page 64, Line 5. Add 25 percent concrete or something
and bind it up.

EPA's Response. The option of adding concrete to tailings pumped underground was not evaluated
because it was unlikely that sufficient volume of storage would have been available underground for the
disposal of the tailings.

2.11 Responses to Comments from Mr. Joe Boeckx,
Community Member

Mr. Boeckx (listed as Mr. Books in the transcript) Comment No. 1, Transcript Page 68, Line 5. My
name is Joe Boeckx, 15800 Greenhorn, on the bottom of the material here. I own six acres right down
where that creek runs through. I like 3-4.

EPA's Response. EPA acknowledges Mr. Boeckx's comment in support of Alternative 3-4.

2.12 Responses to Comments from Mr. Tim Taylor,
Community Member

Mr. Taylor Comment No. 1, Transcript Page 72, Line 6. I would like Alternative 1-0, it's not really
mentioned, but that's to do nothing.
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EPA's Response. EPA acknowledges Mr. Taylor's comment. However, it is EPA's determination that
the "no action" alternative does not meet the minimum degree of protectiveness required by the National
Contingency Plan. EPA has determined that the Mine Area Operable Unit represents presents an
unacceptable threat to human health and the environment, and therefore must be cleaned up.
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02/17/200410:27 PM

To: David Seter/R9/USEPA/US@EPA
cc: Don Hodge/R9/USEPA/US@EPA

Subject: Superfund

Dear Dave and Don,
I agree with your preferred Alternative, I just have a couple of concerns:

We have spend $ 150,000.- for an elaborate garden with valuable shrubs and an arboretum of about 80
rare trees, now protected by a 9 feet high fence and gates against deer damage. If the washed down
tailings will be removed, that portion of the fence and one gate will probably have to be removed. Will you
pay for a temporary fence west of little clipper creek, to keep the deer out while the tailings are beeing
removed and for the erection of a new fence and gate at the present location? (Allen Poles did the fence;
he did a solid job and was very reasonable).

We don't have any plantings in the area of the tailings. The natural trees there however are very beautiful
and we hope their bark will not be damaged.

lam sure you will take measures to reduce the dust as much as possible (water spray trucks etc).

What you have not mentioned in your paper is the mosquito problem in the summer caused by pools and
puddles in the creek due to the washed down tailings. Between 2000 and 2003 I have improved this
condition somewhat by cutting ditches to drain them and filling them with gravel. Hopefully this condition
will be improved and not worsened by your projected work.

In summary we are in full support of your" preferred Alternative".

Volkert and Debra Bernbeck

Grass Valley,CA 95945

Ps. We did not get the results of the last two water tests for our old and our new well.
could you bring them to the meeting on the 26 ?



To: David Seter/R9/USEPA/US@EPA
cc:

Subject: Lava Cap Mine

02/18/200412:33 PM

Dear Mr. Seter,

I read with interest your latest Lava Cap Mine Newsletter and noticed that you will likely be considering a
treatment plant for removal of As in surface water. Our firm, Walker & Associates, Inc in Sacramento has
designed and constructed active and passive units for As removal in mine waters. I was the project
coordinator for the testing and design of the system now being used at the Leviathan Mine. Obviously, we
would like the opportunity to provide some information on our systems presently in yuse at several sites
throughout the West, including 3 in California. Some of this in our website: www.walkergeochem.com. We
would appreciate hearing from you at your convenience. You and I have had several conversations about
other sites in the past and we beleive we could make a significant impact on this site.

Thanks for your consideration,
William J. Walker, Ph.D.
Senior Geochemist
Walker & Associates, Inc.
916-442-5304



Robert Shoemaker

02/27/2004 08:33 AM
Please respond to
Robert Shoemaker

To: David Seter/R9/USEPA/US@EPA
cc:

Subject:

Lava Cap Arsenic.doc



February 26, 2004

Mr. David Seter
Project Manager,
Lava Cap Mine Superfund Site

Dear Mr. Seter:

The following is my contribution of comments for the subject noted above.

I preface my remarks by stating I am qualified to speak on this matter as I have had experience in
research, design, construction and operation of 80 heap leaching and 40 conventional milling
operations for the recovery of gold and silver from their ores and many other plants for the
treatment and recovery of both ferrous and non ferrous metals. I am also acquainted with the
contractor on the Lava Cap project and take pride that I was successful in convincing Mr. James
Poirot to become a civil engineer instead of a carpenter which led him to become Chairman and
CEO of CH2M Hill which was an outgrowth of the engineering firm of Cornell, Rowland,
Hayes and Merrifield.

The EPA has studied the risks to both human and ecological health posed by the site and these
efforts identified arsenic as the primary chemical of concern for human health at the site and
arsenic and other metals as potentially harmful to plant and animal species. In special regard to
animals the EPA gives a very long list of animals, birds and reptiles that live on the site and are
apparently not affected by the arsenic. The mine is now over 140 years old and the EPA has not
identified any human or animal that has been affected or become sick in any way by contact with
the arsenic present. In addition the EPA has apparently not taken into consideration that the
arsenic is present in both soluble and insoluble forms with the latter being arsenopyrite which is
one of the most insoluble minerals existing and should not be considered hazardous. To use
Total Arsenic only is deliberately misleading and highly unprofessional and does not permit a
fair and unbiased assessment of the problems involved (if any). In addition, while the EPA
recommends the installation of a treatment plant to lower the arsenic content of water issuing
from the mine site, they do not state whether such a treatment plant is technically feasible and/or
would be capable of lowering the contained arsenic to less than 10 parts per billion.

The EPA has stated that the Lava Cap mine operated at various times from 1861 to 1943. All
U.S. gold mines (including the Lava Cap) were closed by November 1942 by War Production
Board Order No. L-208. I have not yet determined if it was re-opened after World War TJ. The
Lava Cap operated from its inception until the mid-1920's with gravity and amalgamation
flowsheets and then converted to flotation concentration. The concentrate, which was sent to the
SeIby,CA smelter, was composed of gold and silver plus iron and arsenic sulfides and amounted
to 20-22 tons per day. A cyanide plant was added to the Lava Cap flowsheet in October, 1940
and treated the flotation concentrate for gold and silver recovery. At that time the cyanide
tailings which contained the arsenic and iron sulfides were sent to the tailings pond instead of the
smelter. Any cyanide compounds left at the site after plant closure would have decomposed



within a short time of plant closure and therefore cyanide does not represent a hazard.
I would appreciate hearing from you as to why the EPA believes this site is hazardous since there
never has been (and thus never will be) people or wildlife harmed by the arsenic on the site.

I would appreciate being retained on the mailing list for this project.

Very truly yours,

Robert S. Shoemaker



Jerry Granl/Corinne
Gelfan

To: David Seter/R9/USEPA/US@EPA
cc:

Subject: Test info

02/27/2004 09:15 AM

Hi David,
We live on Lost Lake (800 feet of lakefront is our property line) so we are very interested in the toxic level
in the lake. Please send the December surface water test results to me for lake and surrounding area. I
know that 10 ppb of arsenic is the standard for drinking water. We are especially concerned for our dog
who wades in and drinks out of the lake. Also do you not recommend that we put a boat in the water?
Thanks for your feedback.
Jerry Grant



02/29/2004 08:37 PM

To: DonHodge/R9/USEPA/US@EPA
cc: David Seter/R9/USEPA/US@EPA

Subject: (no subject)

Dear Don,
after our meeting we both agree with you that an application only for preferred Alternatives 2-3 and 3-4 of
the Lava Cap Mine, without mentioning the clean-up of Lost Lake at this time, would have a greater
chance to be approved. We are in favor of that.

Volkert and Debra BERNBECK

Grass Valley, CA 95945



Jim and Joan

•••n
03/08/2004 07:17PM

To: David Seter/R9/USEPA/US@EPA, Don Hodge/R9/USEPA/US@EPA
cc:

Subject: Lava Cap Mine project

Our comments are attached. Thank you. EPA Letter.doc



March 8, 2004
Mr. Dave Seter, Project Manager

Mr. Don Hodge, Community Involvement Coordinator

Gentlemen:

We are writing this letter in support of proceeding with the proposed cleanup of the Lava
Cap Mine area operable unit. At the February 26th meeting, we, as well as all of the
families living in the affected area, supported alternative 3-4. We hope to see this plan
implemented, as discussed at the meeting.

A number of people living downstream of Geenhorn Road and at Lost Lake expressed a
preference for delaying any action until an overall plan for the total clean can be made.
They expressed a fear that the clean up would end after the first phase was completed.
This is a concern that needs to be addressed in a timely manner. A road map that lays
out the several phases of the clean up would be a good first step.

Clean up activities downstream of Greenhorn Road seem, to us, to represent a more
challenging set of activities; they will require more community involvement. If this
approach is chosen, with the road map, more support for proceeding could be
generated.

Early in the study, the dam at Lost Lake was identified as requiring replacement. The
reason sighted was the danger of collapse. Expressing the need to do this, as well as
other specifics, would show a definite commitment to the project.

Again, we look forward to your proceeding with the first phase next spring.

Yours truly,

JarnesandJoanDyer

Grass Valley, CA 95945
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9 March 2004

Dave Seter
U.S. Environmental Protection Agency
Region DC
75 Hawthorne Street
San Francisco, CA 94105

COMMENTS ON PROPOSED CLEANUP PLAN FOR MINE AREA OPERABLE UNIT,
LAVA CAP MINE, NEVADA COUNTY

We have reviewed the U.S. Environmental Protection Agency's February 2004 Proposed Cleanup
Plan for the Mine Operable Unit (OU-1), Lava Cap Mine Site in Nevada County. The cleanup plan
describes the potential cleanup alternatives and the U.S. EPA's preferred alternative for
implementation (Alternative 2-3). We have the following comments and questions:

1) Has EPA assessed the relative effectiveness of the potential remedies for OU-1 on reducing the
flux of arsenic and other mine related constituents into underlying groundwater which will be
addressed during implementation of the selected remedy for OU-2? Shallow groundwater
beneath the waste rock / tailings pile has been impacted as described in the Remedial
Investigation Report. The mine tailings and waste rock over the bedrock reportedly contain
shallow saturated zones with elevated concentrations of arsenic. However, groundwater flow
paths are not well known because of the fractured nature of the aquifer and the paucity of data
currently available. Therefore, the relative efficacy of the potential remedies for OU-1 to
reduce arsenic loading to underlying groundwater should be an essential criterion in the
decision making process. Closing the waste rock and tailings as a waste pile as proposed in
Alternative 2-3 may not prevent impacts to perched or shallow groundwater if the proposed
surface water diversions do not effectively reduce groundwater recharge and significantly
lower groundwater levels. In contrast, an onsite lined disposal cell will more likely effectively
contain the arsenic and other mine related constituents and be more protective of shallow
underlying groundwater. Long term cost savings might then be realized in the implementation
of a remedy for OU-2.

2) We concur with EPA's proposal to implement the selected alternative in phases, as appropriate.
For example, Alternative 2-3 would be conducted in phases to evaluate the effectiveness of
surface water controls before designing and constructing a surface water treatment plant.
Currently there is a significant level of uncertainty on the influence of an adjacent ephemeral
stream on mine portal discharge rates. The mine portal is partially covered with waste rock and
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colluvium which also receive runoff from the stream. This area should be well characterized
prior to designing and constructing a surface water treatment plant. Furthermore, the
effectiveness of the proposed surface water diversions to direct flow away from the mine inlets
and from the consolidated waste pile should be directly evaluated and adjustments should be
made in a phased approach as necessary.

3) The proposed preliminary remediation goal for surface water is set at the federal Maximum
Contaminant Level (MCL) for arsenic of 10 micrograms per liter (u.g/1). What are the
technological and economic impacts of treating to background surface water arsenic
concentrations which are reportedly less than 1 u.g/1?

4) The design plans for the proposed buttress will need to address dynamic failure and the
potential for liquifaction of the tailings behind the buttress.

Please call me at (916) 464-4736 if you have any questions regarding our comments.

Robert Busby, C.E.G.
Associate Engineering Geologist

cc: Steve Ross, California Department of Toxics Substances Control, Sacramento



Comments on US EPA Lava Cap Mine Superfund Site Document, "US EPA
Proposes Cleanup Plan for Mine Area Operable Unit," Dated February 2004

Comments Submitted by
G.Fred Lee, PhD, DEE

G. Fred Lee & Associates
27298 E. El Macero Drive, El Macero, CA 95618

Ph: (530)753-9630 Fx: (530)753-9956 Em: gfredlee@aol.com
www.gfredlee.com

March 10,2004

In October 2003 the US EPA issued a "Draft Mine Area Feasibility Study," which discussed various
alternatives for remediation of the mine area of the Lava Cap Mine Superfund site. Detailed comments on this draft
were submitted on November 14, 2003, to SYRCL by G. Fred Lee, TAG Advisor to the public on the Lava Cap
Mine Superfund site. Recently the US EPA has responded to G. F. Lee's comments. Dr. Lee is providing SYRCL
with comments on the adequacy.of the US EPA's responses, in a separate discussion. Summary background
information on the Lava Cap Mine Superfund site remediation has been provided by Lee and Jones-Lee (2003a).

Recently the US EPA released the Public Release Draft Mine Area Feasibility Study (FS) for the Lava Cap
Mine Superfund site, Nevada County, California, dated February 2004. This document is the final version of the
October 2003 draft FS for the mine area. In mid-February 2004 the US EPA scheduled a public hearing for
February 26th, which was to be held in Grass Valley, California, in which the Agency staff briefly summarized the
options for remediation of the mine area of the Lava Cap Mine Superfund site. Associated with this meeting, the US
EPA released a 16-page summary of the alternatives for remediation of the mine area and, for the first time, made
available the US EPA's "preferred" alternative. The US EPA has repeatedly made it clear that this is just the first
phase of the remediation of the Lava Cap Mine Superfund site. Additional phases will be devoted to the
deposition/Lost Lake area and the groundwaters. Provided below are comments on some of the issues covered in
the 16-page document, "US EPA Proposes Cleanup Plan for Mine Area Operable Unit" that may be of concern to
stakeholders in the Lava Cap Mine Superfund site remediation.

Overall, the US EPA's 16-page write-up, which was the focal point of discussions at the February 26th
public hearing, presents a good overview discussion of the nature of the problems and the various alternatives that
can be used to control them in the mine area operable unit. The US EPA's preferred alternative for the mine tailings
and waste rock, tailings dam, mine buildings and surface water involves

• consolidating, regrading and capping the tailings at the site with an "impermeable membrane"
• covering tailings and waste rock with soil and revegetating
• replacing the log dam with a rock buttress
• diverting clean surface water flow around the mine tailings
• collecting and treating contaminated water draining from the mine shaft and from the tailings
• removing all of the former mine processing tanks, vats, sumps and contaminated soil from the mine

buildings
• disposing of this material with the mine tailings or as hazardous waste where necessary.

For the residences in the mine area, the preferred alternative is to

• demolish the residence closest to the tailings pile
• remove soil around two other residences and replace it with clean soil
• move excavated material to the mine tailings pile for long-term management.

For Little Clipper Creek to Greenhorn Road, the preferred alternative is to excavate the tailings and contaminated
sediment accumulations and haul excavated material to the mine tailings pile for long-term management.



Based on my professional experience and expertise, I find that the US EPA's proposed approach for
remediation of the Mine Area Operable Unit is appropriate. With high-quality construction, the proposed
remediation approach for the mine area will greatly reduce the near-term threat that the tailings and contaminated
soils in the mine area and along Little Clipper Creek upstream of Greenhorn Road represents to public health and
the environment. Basically, the US EPA has adopted an approach of an acceptable least-cost remediation of the
immediate threat caused by the tailings and runoff waters, where the long-term costs associated with maintaining the
capped tailings and contaminated soils and treatment of mine discharges and runoff waters will have to be paid by
future generations.

Drs. Anne Jones-Lee and I have been involved in review of a number of Superfund sites, with respect to
the adequacy of investigation and remediation relative to providing a high degree of public health and
environmental protection for as long as the hazardous and non-hazardous/deleterious chemicals present at the site
are a threat. We have found that Superfund/hazardous chemical site investigations do not necessarily obtain the
technical information needed to adequately assess the hazards to public health and the environment. Further, there
is pressure on the US EPA and state regulatory agencies to relax Superfund site investigation and remediation
requirements, especially as they relate to initial remediation of the site. While long-term effectiveness is one of the
primary criteria by which the remediation approach is to be evaluated, frequently on-site and some off-site
remediation approaches that are used are only temporary containment of the hazardous chemicals left at the site after
remediation. Lee and Jones (1991a,b), Lee and Jones-Lee (1994; 1996; 1997; 1998; 1999; 2000a,b; 2003b; 2004)
and Lee (1997; 2003a,b) have discussed problems with approaches that are being used in Superfund and hazardous
chemical site remediation and brownfield redevelopment of hazardous chemical sites.

Presented below is a discussion of some of the Lava Cap Mine area remediation issues that the public and
regulatory agencies may wish to consider in supporting the US EPA's February 2004 proposed remediation of the
mine area.

Cleanup Objectives
The US EPA has selected 10 /ig/L as the arsenic cleanup objective for contaminated waters at the Lava Cap

Mine Superfund site. This value is the same as the US EPA drinking water maximum contaminant level (MCL) for
arsenic in domestic water supplies. The US EPA Lava Cap Mine Superfund site staff have characterized this
cleanup objective as "protective" without discussing the degree of protection provided. In my previous discussion
of the appropriateness of using this value as a cleanup objective, I have characterized this value as a politically
based MCL. This value is not a risk-based value but was selected to reduce the cost of water treatment to remove
arsenic from drinking water for small domestic water supplies.

Adopting this value at the Lava Cap Mine Superfund site as the water arsenic cleanup objective is not in
accord with the Central Valley Regional Water Quality Control Board approach for establishing water cleanup
objectives for waste-derived pollutants. At other Superfund sites background or a true risk-based value is used as
the cleanup objective for waste-derived pollutants. A review of the literature on the cancer risk in drinking water
shows that the National Research Council (NRC, 2001) arsenic review estimated that a drinking water MCL for
arsenic of 3 jUg/L would produce a cancer risk of one additional cancer in 1,000 people. Normally the additional
cancer risk established for drinking water is one additional cancer in a million people who consume 2 liters (about 2
quarts) of water per day over their lifetime. The NRC states that the 10 ng/L arsenic MCL is estimated to lead to 23
additional bladder cancers and 18 additional lung cancers in 10,000 people. In the spring of 2003 the California
Office of Environmental Health Hazard Assessment (OEHHA, 2003) established a public heath drinking water goal
for arsenic of 0.004 fig/L.

The US EPA (2002) established a water quality criterion for arsenic in water of 0.018 jig/L for drinking
water and consumption of organisms that are taken from the water of concern. The drinking water component was
the primary factor in establishing this water quality criterion. It is clear that the US EPA 10 fig/L drinking water
MCL carries a much higher cancer risk than the US EPA normally accepts for drinking water. The reason the US
EPA established an arsenic drinking water MCL of 10 jig/L was the projected costs to small domestic water



supplies. The US EPA did not want to confront the political pressure of increasing the cost of water treatment for
small domestic water supplies.

It has been found that arsenic naturally occurs in many surface and groundwaters at a few /ig/L. This
arsenic may be part of the cause of why 1 in 3 people will acquire cancer during their lifetime. About half of those
who acquire cancer will die from it. At the Lava Cap Mine Superfund site the "background" arsenic in surface
waters is about 2 figfL.

Using the 10 /ig/L as a cleanup objective at the Lava Cap Mine Superfund site will be protective since the
arsenic derived from the mine and the tailings will be diluted by low-arsenic water before the runoff from the area
will be consumed as drinking water on a regular basis. It will be important that no one establish an individual water
supply based on surface waters of Little Clipper Creek, Clipper Creek, or Little Greenhorn Creek.

The 20 mg/kg for soil and the 25 mg/kg for sediments selected by the US EPA as cleanup objectives for
tailings-contaminated soils and sediments is in accord with typical Superfund soil and sediment cleanup objectives.
These values are protective of human health for those who have occasional contact with the soil or sediment. They
are also expected to be protective of wildlife.

Remediation of the Tailings Pile
The primary remediation approach for the mine tailings area is to regrade the surface of the current tailings

pile, add the contaminated soil and sediments from the mine area and along Little Clipper Creek, cover the upgraded
tailings pile with a plastic sheeting liner, cover the plastic sheeting with a couple of feet of low-arsenic soil and
vegetate the soil layer. Basically the US EPA is proposing to create an upgraded tailings pile. It will not be a
regular landfill without a bottom liner and leachate collection system. It has been found that the moisture (water) in
the existing tailings pile leaches high levels of arsenic that can pollute groundwaters. The US EPA's recommended
approach relies on the ability of the plastic sheeting liner in the cover to prevent water from entering the tailings
pile. A key issue that should be addressed is the ability of the plastic sheeting liner in the cover to keep moisture out
of the tailings.

The US EPA, in its February 26, 2004, summary of the mine area remediation approaches, has a category
called "Long-Term Effectiveness." However, no information is provided on what the US EPA staff who developed
the evaluation of the effectiveness of the various approaches considered for the mine area remediation with the
plastic sheeting cover liner meant by Long-Term Effectiveness. The only true term of reference for long-term
effectiveness should be for as long as the wastes that are left at the site are a threat. This is the regulatory
requirement for landfilling of wastes in California. The proposed approach of capping the tailings and contaminated
soils with a plastic sheeting cover liner is known to be effective for a short term compared to the length of time that
the waste tailings and polluted soils placed under the plastic sheeting will be a threat.

The US EPA has indicated that the plastic sheeting covered tailings pile will be "Very Effective" and
"Would provide long term treatment of mine discharges and tailing seeps and long term containment of mine
tailings." The Feasibility Study (FS) document states on page 5-27, "Based on the performance of existing landfill
liner and cover materials, it is estimated that little or no deterioration of the HDPE membrane would occur for a
period in excess of 200 years." No citation is given for this statement. At the February 26, 2004, pubic hearing, D.
Seter, in response to a question from the audience, stated that he understood that the liner manufacturers claim that
the liner will last 100 years. I pointed out that the liner manufacturers warrant an HDPE landfill liner for only 20
years. Further, this warranty is based on the landfill owner removing the wastes over the point in the liner where
there is deterioration. Basically this warranty is of no value.

Based on my over 20 years of work on landfill liner performance, I know of no valid support for the
hundreds of years period of time for the expected performance of the plastic sheeting liner in the tailings pile cover
to keep water out of the tailings pile. There is considerable unreliable information on the projected performance of
HDPE liners in landfills. They are based on unreliable application of the Arrhenius equation. The actual
performance of the plastic sheeting layer in the tailings cover could readily be much shorter than that projected by
the US EPA consultants (CH2M Hill, 2004).



One of the major deficiencies of the US EPA final document that discusses the various approaches for the
remediation of the mine area is the failure to reliably discuss the consequences of the eventual failure of the plastic
sheeting liner in the cover to prevent moisture from entering the landfill that would leach arsenic that can pollute
groundwater under and down groundwater gradient from the capped tailings area.

Independent of how long the plastic sheeting layer in the cover is an effective barrier to water entering the
tailings pile, mere is no doubt that it will eventually fail to prevent large amounts of water from entering the tailings
pile. The tailings in the tailings pile will be a threat to pollute groundwaters forever. A question that has not been
addressed is how this failure will be detected. Since the plastic sheeting layer is buried under two feet of soil, it
cannot be visually inspected for points of deterioration. Leak detectable covers are available that could indicate
when the tailings pile plastic sheeting layer fails to prevent water from entering the tailings pile. However, this type
of cover is typically not used because of the additional expense of operating and maintaining the system and the
eventual cost of having to replace the cover when the leak detection system indicates that the low-permeability layer
in the cover has failed to keep moisture out of the tailings pile.

Basically, the US EPA's recommended approach for remediation of the tailings and contaminated soils at
the mine site is to temporarily contain the tailings in a plastic sheeting covered tailings pile and thereby pass the
problems with true long-term maintenance of the tailings pile integrity to future generations.

50-Year Budget Period
The US EPA has used a 50-year period to estimate the costs of the various remediation approaches. While

this approach is the "traditional" US EPA approach, it can greatly distort the relative costs of some remediation
approaches. Of particular concern is the comparison of leaving the waste (tailings) at the site versus offsite disposal
at a properly sited, designed, constructed, monitored and maintained disposal site. Fifty years is a very small part of
the time that monitoring and maintenance funds will be needed to be devoted to the Lava Cap Mine tailings pile. If,
in fact, the true cost of remediation were calculated, the onsite tailings pile would prove to be the most expensive.
The difference is that the costs to the US EPA are less with the plastic sheeting covered tailings pile. The primary
costs of this remediation will have to be borne by the state of California and the people within the sphere of
influence of the Lava Cap Mine Superfund site.

Shift Responsibility for Monitoring and Stored Waste Containment System Maintenance to State of
California

The US EPA's shifting of the near-term and especially the long-term monitoring and maintenance of the
capped tailings and soils that will be left at the site after the proposed remediation has been carried out to the State is
typical Superfund site procedure. As I understand the situation, the US EPA and the California Department of
Toxic Substances Control (DTSC) must develop an agreement on the funding arrangement for near-term and
long-term remediated site monitoring and maintenance. Because of the chronic problems of the state of California
underfunding of its environmental agencies, there is concern that DTSC will be adequately funded to carry out the
required monitoring and maintenance for as long the tailings and contaminated soils in the capped wastes are a
threat - i.e., forever. DTSC should explicitly state its obligation for ad infinitum high-quality Lava Cap Mine
Superfund site mine area monitoring and maintenance for as long as the wastes tailings and contaminated soils left
at the site under a plastic sheeting liner and cover will be a threat. Specific information should be provided by
DTSC on the resources that it will commit to this responsibility. Also, DTSC should indicate how it will keep the
local stakeholders informed about the results of the monitoring and maintenance at the site.

Five-Year Review
The Superfund regulations provide for the US EPA to review "remediated" sites every five years. This

review is to address any problems at the site as well as to review any new technology that has been developed for
site remediation. In principal, this approach should be effective in addressing problems that develop at a remediated
site. However, there have been problems in implementing the five-year review at some Superfund sites. The US
Congress General Accounting Office (GAO) conducted an investigation of how well the US EPA has been carrying
out its five-year review responsibility. The GAO reported that in some areas, the five-year review had not been
carried out because of insufficient funds being available. While it appears that the US EPA Region 9, which is
responsible for the Lava Cap Mine Superfund site, has thus far been conducting its five-year reviews, there are



significant questions about whether this Region will be funded to carry out future five-year reviews for as long as
the wastes in the covered tailings pile will be a threat.

New Treatment Technology Will Evolve
The US EPA staff have indicated that it may be possible that new treatment technology will evolve that

will be used to treat the tailings pile tailings and soils and thereby reduce the long-term threat and costs of the
remediation of the mine area tailings and contaminated soils. I have been involved in evaluating and reviewing new
technologies for treatment of waste solids, contaminated soils and polluted waters for about 20 years. My work in
this topic included teaching graduate level courses on remediation technology and serving as the director of a
multi-university hazardous waste research center remediation division. While many tens of millions of dollars have
been devoted to developing new hazardous waste treatment technology, and a number of new approaches for waste
treatment have been developed, none of this technology can compete with the initially cheaper than real cost
covered tailings pile approach. It is inappropriate to think that some yet undiscovered technology will likely evolve
to significantly reduce the costs of tailings pile remediation.

Public Acceptance of Remediation Approach
One of the evaluation criteria that must be used in developing a Superfund site remediation approach is

"community acceptance." At the February 26, 2004, public hearing on the proposed remediation approach for the
mine area, I raised a question about how the US EPA proposes to gain the community's acceptance of the proposed
plan for remediation of the mine area. I specifically asked if the public would have the opportunity to review the
draft record of decision (ROD) for the mine area remediation approach mat was proposed to the public on February
26, 2004. There are significant questions about the validity of the approach that the US EPA Community
Involvement Coordinator (D. Hodge) indicated would be followed in adopting the ROD for the mine area, where the
public would not be given the opportunity to review the draft ROD. US EPA will use some undefined approach
involving review of the questions asked at the February 26,2004, public hearing and the comments submitted within
the one-month comment period. At this time the US EPA has only provided the public with a general outline of the
US EPA "preferred alternative" approach for remediation of the mine area. The public should be given the
opportunity to review the details of the ROD, caucus among stakeholders and then express their views on the
acceptability of the remediation approach for the mine area.

References
CH2M Hill, "Public Release Draft: Mine Area Feasibility Study for the Lava Cap Mine Superfund Site, Nevada
County, California," Prepared under US Environmental Protection Agency Contract No. 68-W-98-225 by CH2M
Hill, Inc., Redding, CA, February (2004).

Lee, G. F., "Redevelopment of Brownfield Properties: Future Property Owners/Users Proceed with Your Eyes
Open," Environmental Progress I6(4):W3-W4 (1997).
http://www.gfredlee.com/brownfield.html

Lee, G. F., "Improving the Quality of Science/Engineering in Superfund Site Investigation & Remediation II:
Onsite Landfilling," PowerPoint slides of the presentation at the US EPA Technical Assistance.Grant Workshop,
Albuquerque, NM, February (2003a).
http://www.gfredlee.com/Show-SuperfundAlbuquerque.pdf

Lee, G. F., "Comments on US EPA Draft 'Contaminated Sediment Remediation Guidance for Hazardous Waste
Sites,' Dated November 2002," Comments Submitted to the US EPA, Washington, D.C., Submitted by G. Fred Lee
& Associates, El Macero, CA, March 24 (2003b).

Lee, G. F. and Jones, R. A., "Redevelopment of Remediated Superfund Sites: Problems with Current Approaches in
Providing Long-Term Public Health Protection," Proc. Environmental Engineering 1991 Specialty Conference,
ASCE, New York, pp. 505-510, July (1991a).

Lee, G. F. and Jones, R. A., "Evaluation of Adequacy of Site Remediation for Redevelopment: Site Assessment at
Remediated-Redeveloped 'Superfund' Sites," Proc. 1991 Environmental Site Assessments Case Studies and



Strategies: The Conference, Association of Ground Water Scientists and Engineers-NWWA, Dublin, OH, pp.
823-837 (1991b).

Lee, G. F. and Jones-Lee, A., "Does Meeting Cleanup Standards Mean Protection of Public Health and the
Environment?" In: Superfund XV Conference Proceedings, Hazardous Materials Control Resources Institute,
Rockville, MD, pp. 531-540 (1994).
http://www.gfredlee.com/hmcrstd.htm

Lee, G. F. and Jones-Lee, A., "Superfund Site Remediation by On-Site RCRA Landfills: Inadequacies in Providing
Groundwater Quality Protection," Proc. Environmental Industry Association's Superfund/Hazwaste Management
West Conference, Las Vegas, NV, pp. 311-329, May (1996).

Lee, G. F. and Jones-Lee, A., "Hazardous Chemical Site Remediation Through Capping: Problems with Long-Term
Protection," Remediation 7(4):51-57 (1997).
http://www.gfredlee.com/pbrwnfld.htni

Lee, G. F. and Jones-Lee, A., "Stormwater Runoff Water Quality Evaluation and Management Program for
Hazardous Chemical Sites: Development Issues," Superfund Risk Assessment in Soil Contamination Studies: Third
Volume. ASTM STP 1338, American Society for Testing and Materials, pp. 84-98 (1998).
http://www.gfredlee.com/stmhzpap.htm

Lee, G. F. and Jones-Lee, A., "Evaluation of Surface Water Quality Impacts of Hazardous Chemical Sites,"
Remediation, 9:87-118 (1999). http://www.gfredlee.com/eval_sfcwaters.pdf

Lee, G. F. and Jones-Lee, A., "Evaluation of the Adequacy of Hazardous Chemical Site Remediation by
Landfilling," In: Remediation Engineering of Contaminated Soils. Marcel Dekker, Inc., New York, pp. 193-215
(2000a). http://www.gfredlee.com/chem_remed.pdf

Lee, G. F. and Jones-Lee, A., "Improved Public Health and Environmental Protection Resulting from Superfund
Site Investigation/Remediation," presented at US EPA Technical Assistance Grant Workshop, Nashville, Tennessee,
September (2000b).
http://members.aol.com/dscsoc4/2000/tag_082900.pdf

Lee, G. F. and Jones-Lee, A., "Occurrence of Public Health and Environmental Hazards and Potential Remediation
of Arsenic-Containing Soils, Sediments, Surface Water and Groundwater at the Lava Cap Mine NPL Superfund Site
in Nevada County, California," In: Chappell, et al., Editors, Arsenic Exposure and Health Effects V. Elsevier B.V.,
Amsterdam, The Netherlands, pp. 79-91 (2003a).

Lee, G. F. and Jones-Lee, A., "'Superfund' Site Remediation by Landfilling - Overview of Landfill Design,
Operation, Closure and Postclosure Care Relative to Providing Public Health and Environmental Protection for as
Long as the Wastes in the Landfill will be a Threat," Presentation at the US EPA Technical Assistance Grant
Workshop, Albuquerque, NM, February (2003b). Submitted for publication.

Lee, G. F. and Jones-Lee, A., "Improving Public Health and Environmental Protection Resulting from Superfund
Site Investigation/Remediation," Remediation (2004). (In Press.)

NRC, Arsenic in Drinking Water: 2001 Update. National Research Council (2001).
http://books.nap.edu/catalog/10194.html

OEHHA, "Public Health Goal for Arsenic in Drinking Water," Office of Environmental Health Hazard Assessment,
California Environmental Protection Agency, Sacramento, CA (2003).

US EPA, "National Recommended Water Quality Criteria: 2002," EPA-822-R-02-047, US Environmental
Protection Agency, Washington, D. C. (2002).



LAVA CAP MINE OU1 PROPOSED PLAN
PUBLIC COMMENT

Voice Mail Message received by David Seter, RPM
Message dated Friday March 19

Robert Parvin called to say although he could not attend the Feb 26 public meeting, he was
subsequently given information from others who did attend, and that EPA's proposal seems as
good as any. Other than that he had no particular comments but did inquire about the status of
the investigation/cleanup south of Greenhorn Road.^MHHHMHHHP

(Seter returned the call on March 25, and left a message acknowledging the comment and
offering to discuss the status of investigation and cleanup of other parts of the site at
Mr. Parvin's convenience.)



LAVA CAP MINE OU1 PROPOSED PLAN
PUBLIC COMMENT

Voice Mail Message received by David Seter, RPM
Message dated Thursday March 11

Mary Devincenzi called to say she lives on Hoppy Hollow Road and that the residents recently
(Fall 2003) had Hoppy Hollow resurfaced at a cost of $2-3,000 per home. She expressed concern
that when the Lost Lake portion of the cleanup begins, if Hoppy Hollow is used as an access
road, the resurfacing work will be undone through the damage of truck traffic associated with the
cleanup. She inquired who would be liable for any such damage. 4flHHBHHMMBHBBB

(Seter returned the call on March 25, confirmed the information in the comment, and informed
the commenter that when EPA proposes the cleanup plan for Lost Lake, there will be another fact
sheet and public meeting, and that the access routes will be described at that time. He informed
the commenter that EPA will include road restoration costs in any cleanup proposal that impacts
access roads.)



To: Don Hodge/R9/USEPA/US@EPA
cc: David Seter/R9/USEPA/US@EPA

U.S. Environmental Protection Agency, Region 9 March 23,
2004
75 Hawthorne Street(SFD-3)
San Francisco, CA 94105-3901
Attn: Don Hodge

Lava Cap Mine
Superfund Site

Comments in response to Public meeting on February 26, 2004:

1. It was reported that water samples are taken quarterly in various
locations at the site. Written data provided at the meeting failed to provide
adequate facts to justify the existence of harmful effect from the levels of
arsenic or other elements or conditions of the water. Staff reported no
excessive levels in any wells or drinking water. Is there any evidence of
damaged plants due to harmful arsenic or other natural minerals? Consultant
failed to adequately explain the existence of, the relationship of, the
testing protocol of .or the significance of the different arsenic compounds
(As3 and As5). An explanation is necessary to properly evaluate the level of
harm both potential and proven.

2. The flow rates of Little Clipper Creek and Clipper Creek are
presented unclearly. Standardize the use of "gpm" or "cfs" so comparisons and
relevance can be readily compared. What is the evidence that increased levels
of arsenic or other minerals from the discharge are denigrating the quality of
life in the creeks?

3. Staff represented that the great storm of the winter Of 1997-98
was a hundred year storm. Perhaps, but unlikely because the storms twenty
miles north of the site experienced a 500 year rated storm. Which is true?
Planning for a 100 year storm or a 500 year storm requires different scenarios
for protecting the waterways. Explain the differences required for
construction.

4. Concerns were raised about unhealthy conditions for people, pets
and plants. What evidence do you have that planting eatable vegetables in
this type of soil is harmful? Are there any studies or scientific proof that
mineral dust including as or other trace minerals have caused death. Injury or
sickness in conditions identical to those at the site?

5. What physical damages have occurred between 1979, when the log
dam gave way and 1997 when tailings were spread downstream?

6. What plans or studies are there regarding the historical
structures and artifacts at the site? Are the federal, state and county
archeological laws, standards and rules being followed to protect the historic
assets of the site?

7. Has an EIR or EIS been completed? Will the project qualify for a
Negative Declaration instead? Who has prepared and evaluated the
environmental potential harm from removing the minerals from the eco-system
now living on the land? What evidence is there of environmental damage to
plant or aquatic life since 1997?



8. Who has evaluated the economic benefit to the public at large
from the estimated costs of the project?

9. Under Site Risks ion page 5, what scientific evidence supports
the conclusion that "arsenic presents the primary risk to human and ecological
health at the site?

10. Based on the site specific data available at this time,, none of
the alternatives are in the public's best interest and do not meet the
statutory requirements of CERCLA, par.121(b). A pure scientific approach to
the mine site will more likely benefit the public than the current rhetoric
about mineral rich water. Arsenic is an abundant naturally occurring mineral
with proven benefits to the environment. Its removal from the waterways
flowing through the site may cause environmental degradation downstream and
this aspect of the issue has not been addressed. The study is incomplete.

11. What options are currently available to local people who may want
to eliminate minerals from their drinking water? What are the benefits to the
public if people with even the potential for mineral content in their drinking
water treat the water at the faucet? Has this alternative received a study?
If so, publish the results. If not, why?

12.
23, 2004

Sent to Email: seter.david@epa.gov and hodge.don@epa.gov on March

Respectfully submitted

Michael M. Miller

-̂••••tAlleghany, CA 95910



To: Don Hodge March 23,2004
U.S. Environmental Protection Agency, Region DC

From: Will Doleman
A.C.F.W.S. Research Group

Subject: Cleanup of the Lava Cap Mine Superfund Site, Nevada County California

At a meeting in Grass Valley, February 26,2004 representatives from the Environmental
Protection Agency (EPA) discussed their proposal to clean up the Lava Cap toxic waste area from
the Lava Cap mine to Greenhorn Road. As I stated to (EPA's) Dave Seter, I feel that including an
outline of the entire project with a proposed schedule showing the time-lines for the action
segments and the aaaprovals. would be an important addition t^tfce pzopcgat fbr&e fa&&wm&
reasons:

If we do a partial cleanup, this could lower our clean-up priority. Since EPA has limited
funds, projects in other areas could eat up their money, and they could not get back to us.

While only four homes occupy the mining property, 30 or 40 more surround Lost Lake where
the majority of arsenic tailings washed down when the Mine's log dam broke in 1996. The
Federal Geological Survey team reported that the tailing^ sediments are overf 9 feet deep in the
deepest part of Lost Lake near the dam. The proposal made at the meeting does not include any
pact of Lost Lake, or Clipper Creek and Little Greenhorn Creek which are a short distance
downstream from the Lake.

The proposal also does not deal with ground water downgrade from the Mine, nor does it
address the contaminated water table in the mine itself. (The EPA reported that the adit had the
highest levels or arsenic found.) I believe that in this area the EPA proposal is deficient. The mine
itself and its presence hi very permeable lava geologic strata poses significant risks of
contaminating wells downstream. Many well drilling reports confirm that lava water bearing strata
is common to Nevada County. I think that an assumption is being made that underground streams
flow in the same direction as Clipper Creek. However, because of the ancient lava geologic
formations, the flows could take numerous different routes. A geological survey of the flow paths
from the mine should be performed, or a tracer could be added to the mine water to indicate the
direction of the flow.

To compound this problem, the proposed Idaho-Maryland mine, which is below, and southwest
of the Lava Cap mine is dewatering its shafts. The negative pressure could draw flow from the
Lava Cap mine. Yet neighborhood wells directly between the two mines are not being tested.
Another portion of this proposed mine is near Brunswick and Idaho-Maryland roads, west of Lava
Cap. These wells too, are not being tested. In springs downgrade from the Lava Cap mine we have
found gelatinous material, similar to that at the base of Lost Lake. This gelatinous material
contains high levels of arsenates.

As the neighborhood monitor and water researcher I invite Mr. Seter, Mr. Towell, the
California Dept of Health, as well as the region DC hydrologist to join me on a tour of these areas.



if we can observe the larger picture we can do the most good with our Tax Dollars cleaning up the
harmful contaminants .

Once again, we in the Greenhorn Road area appreciate your offer to clean up the mine area. It
is just that we feel that what has been proposed is premature. Please join us on this tour so we can
show you things about our neighborhood that might have a bearing on the cleanup of the Lava Cap
mine.

Thank you very much,

Will Doleman
A.C.F.W.S. Research Group

p.s. We have data showing arsenic hi well water which was gathered previous to EPA's
involvement. Also we have proof of manipulation of Lava Cap's waste materials in Little
Clipper creek, and affecting Clipper and Little Greenhorn creeks.

cc: Tracy Barreau
California Department of Health Services



I
SECTION 7: SUMMARY AND CONCLUSIONS

Downgradient of Lost Lake
The area dpwngradient of Lost Lake is also impactedby releases from Lava jSap Mine. The
majority of suspended solids—including tailings, carried in the LCC/CC drainage below the
mine—likely settle out hi Lost Lake and the Deposition Area. However, in the 1997 flood
event, the surface water flowing ovfer the Lost Lake Dam reportedly was milky in^
appearance. This indicates suspended sediment associated with the 1997_event entered the
djainagesisfiyond the Lost Lake Dam. Surface soil sample resulfefrom the relatively large/
flat area near the confluence of CC and LGC indicate that some deposition of tailings likely
bccufred in this area. Some tailings associated with the 1997 event most likely were carried
further down the watershed. The sediment sample results support this possibility as arsenic
concentrations in the furthest downgradient sediment sample from LGC are still above the
PRG and reference levels. Although concentrations are much lower than those detected
further upstream towards Lost Lake, the results indicate that Lava Cap Mine-related impacts^,
likely extend some distance further downstream.r Additional sampling ctownstream in LGC
will be performed to better delineate the downstream extent of Lava Clap Mine impacts.

The arsenic concentration detected in the furthest downstream surface water sample
:(collected from LGC just down from the LGC/CC confluence) was the lowest of any non-
reference area surface water sample collected during the May 2000 sampling event
(15.9 ug/L). However, this data point and those at the base of the Lost Lake Dam confirm
that there is continuous loading of arsenic from the Lava Cap Mine Site into the LGC

.drainage.

Arsenic concentrations from samples in the area downgradient of Lost Lake are
summarized in Table 7-1.

7.1.2 Fate and Transport
Contaminant transport away from the source areas at the mine can occur via the following
media: sediment, surface water, groundwater, andair. Migration of contaminants from the
Lava Cap Mine occurs primarily via tailings transport in LCC southward and mine
discharge directly into LCC. Historically, tailings transport away from the mine likely
occurred extensively during active mining operations (primarily the 1934 through 1943 time
period) via direct releases of tailings into LCC for transport down to Lost Lake, which
served as a tailings iinpoundment. Since the end of mining operations, tailings releases have
occurred through and over the log dam by leakage, flooding, or partial dam failure.

The catastrophic flood event that caused the partial log dam failure during January 1997
caused an estimated 10,000 cy of tailings to be transported down the LCC/CC/Lost
lake/LGC drainage system. Evidence of tailings deposition is observed in all reaches of this
system. Prior major storm events over .the last 50 years would also have resulted in
significant releases from the mine, although not likely as large as the 1997 event because of
the dam failure. In addition, it is probable that small but steady releases of tailings past the
log dam have been occurring routinely^since mining operations ended in 1943.

J X.

Future movement of contaminated sediment and tailings will be in the form of:

• Continued transport through the dam

• Flood events that wash tailings over the dam

_**
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SECTION 4. NATURE AND EXTENT OF CONTAMINATION

V ha addition to these samples, 61 screening-level surface soil samples were collected and
analyzed for arsenic only. Twenty-one of these screening samples (mduding one duplicate
sample) were collected in the Deposition Area at locations 13-1 through 13-20 (Figure 3-6).
The remaining 40 samples were collected in 20 paired locations on the residential properties
around the Lost Lake perimeter and are designated 11-1 through 11-40 (Figure 3-6). The
paired screening sample locations included one soil sample near the estimated mean high
water level and a second sample located approximately 2 vertical feet (approximately 5 to
10 lateral feet) above the first sample. The screening samples were collected prior to the
full-suite samples mentioned previously to generate an approximate distribution of
tailings-impacted areas around Lost Lake and the Deposition Area and to guide the choice
of sampling locations. Many of the full-suite samples were used to sample further upslope
around the Deposition Area and Lost Lake to better define the actual lateral extent of the
impacted areas. <

Arsenic was detected in 104 out of the 106 total samples (including the screening samples]
this area, ine maximum arsenic concentrations detected are 913 mg/kg at location 13E in 4**d,
the Deposition Area and 811 mg/kg at location 11X around Lost Lake (Figure 3-6). Arsenic
concentrations in the Deposition Area and Lost Lake Area range from 4.15 to 913 mg/kg,
with an mean of 339 mg/kg. The distribution of arsenic in surface soil and sediment in the . g^-
Deposition Area and Lost Lake vicinity is presented on Figure 4-8. C-tftvwc

Overall, the Deposition Area surface soil samples have slightly higher concentrations than
those detected around Lost Lake. The average arsenic concentration of the Deposition Area

( soils is 509 mg/kg for screening samples and 362 mg/kg for full-suite samples. The average
arsenic concentration around Lost Lake is 315 mg/kg for the screening samples and
251 mg/kg for the full-suite samples.

Higher arsenic concentrations are detected in the screening samples compared to the i ^ , -
full-suite samples for both groups, because more of the screening samples are focused on /
impacted areas. Many of the full-suite samples were taken from higher elevation locations
outside the area flooded during the 1997 flood and release of tailings from the mine.

The average arsenic concentration among the full-suite samples collected in the Deposition
Area (locations 13A though 13F, ISO, and 13P) is 594 mg/kg, while the average
concentration among the higher elevation upslope samples (locations 131 through 13N) is
15.1 mg/kg. These higher elevation concentrations are similar to those observed in the
reference areas.

Around Lost Lake, screening samples show relatively high arsenic concentrations (average
315 mg/kg). As previously mentioned, these samples are divided into two groups: those
near the mean annual high-water line and those located approximately 2 feet higher in
elevation. Arsenic concentrations from the water line samples average 353 mg/kg. The
arsenic concentrations in the samples collected approximately 2 feet (vertically) above the
water line average 273 mg/kg. These results indicate that both sete of samples are generally
within the area impacted by tailinglTreleased during theT997 flood event. The higher
elevation sample groupB^netre variable and shows a slightly lower average arsenic

,--" concentration.
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SECTION * NATUBE AND EXTENT OF CONTAMINATION

The full-suite soil samples taken around Lost Lake were used to better characterize near-
lake conditions and delimit the vertical extent of tailings impacted soils. The step-out
surface soil samples used to delimit the extent of the tailings-impacted area include.,
locations 11A through 11G, 11Q, US, and 11T. The arsenic concentrations among the
definitive samples along the lake range from 6.5 to 811 mg/kg (at location 11X), with an
average of 459 mg/kg. The arsenic concentrations among the step-out samples range from
6.6 to 38.4 mg/kg (at location 11B), with an average of 12.8 mg/kg. These higher elevation
arsenic concentrations are similar to reference area concentrations.

ha the Deposition Area and around Lost Lake, the extent of contamination from the Lava
Cap Mine is based on a review of arsenic concentrations in step-out sample locations
collected along the slopes above the Deposition Area and upgradient from Lost Lake. For
these upslopejsample locations, arsenic is consistently very lo\y_(generally less man
2!Tmg?kj2;) in all samples collected above elevation 2,468 feet above msl (see the detailed

^elevation contours shown on Figure 4-8). Thus, it is assumed mat the peak water elevation
during the 1997 flood event in mis area was just below 2,468 feet above msl. Using this
elevation (and actual sample results at specific locations) to represent the extent of
mine-related impacts, the size of the impacted area is delineated on Figure 4-8.

sjdejLajsenic, the other constituents where maximum concentrations exceed PRGs and
gference area values are alumintuit, cadmiurn, and manganese (Table 4-29). All other

constituents are detected, typically in all 45 samples, but at concentrations below PRGs.

Table 4-30 shows summary statistics for the subsurface soil samples (18) collected from soil
borings (hand-augered and drilled) in the Deposition Area. The locations of borings where
subsurface samples were collected include 13A through 13F (hand auger locations) and
13Q and 13R (drilled locations). All soil boring locations are shown on Figure 3-6. The hand
auger samples range from 3 to 10 feetbgs. Boring 13Q was sampled down to 25.5 feetbgs,
and boring 13R was sampled down to 15 feet bgs.

Subsurface soil sample arsenic concentrations range from 719 to 2,480 mg/kg, with an
average concentration of 1,434 mg/kg. Arsenic concentrations do not appear to attenuate
with depth below the ground surface and are similar between the hand auger and drilled
boring sample groups. The deepest subsurface soil sample (25 to 25.5 feet bgs at location
13Q) has an arsenic concentration of 875 mg/kg. The deepest sample at location 13R (10 to
15 feet bgs) has an arsenic concentration of 912 mg/kg. These results indicate thajL
tailings-impacte^are likely present in essentially aU the soil/sediment present in the
Deposition Area and 'Lost Lake. The subsurface soil sample resultsl3so confirm that, in
addition to the 1997 flood event, there have been significant releases over an extended
period of time.

The only constituent besides arsenic to exceed PRGs in the Deposition Area subsurface soil
samples is cyanide. Seventeen of the 20 constituents are present in all 18 subsurface samples.
. 1 . II -f I- * ^ - • ! r -̂  - *-|||_

* / - « < • > .1- * Sfac± -Wia «>^eA \$ edso ft>topir\*e<k of
4.6.2Sediment T^oh <**<* f̂ 't̂ ^e*! **u-th of +Ar^ c/4*i»'<i
Table 4-31 provides the summary statistics for all constituents analyzed in sediment in the & A
Deposition Area and Lost Lake Area. As is shown in Table 4-31,24 sediment samples were ?h
collected in this area. All sample locations are shown on Figure 3-6. ^l f\*bj'f~d'n c&

'
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Downgradient of Lost Lake
The area downgradient j)f Lost Lake is also impacted by releases from Lava Cap Mine. The
majority of suspended solids present in Little Clipper/Clipper Creeks below the mine likely
settle out in Lost Lake and the Deposition Area. However, jn the 1997 flood event, the
surface water flowing over the Lost Lake Dam reportedly wasnujky in appearance
indicating that tailings entered^ the dramagegbeyona: Lost Lake D^no.'Surface soil sample
results from the relatively large, flat area near me confluence of Clipper Creek and Little
Greenhorn Creeklndicatethatdepositibfi of tailings occurred in this area. Additional
tailings associated with the 1997 event most likely were carried further dowr^ihe watershed.
Although downstream concentrations are much lower than those detected further upstream
towards Lost Lake, the data indicate that Lava Cap Mine-related impacts Jikely extend some
distance downstream into Little Greenhorn Creek. Additional sampling downstream inZ
Little Greenhorn Creek will be performed to better delineate the downstream extent of Lava
Cap Mine impacts, r^e^e £4fa0he$ ^ff ( >£ -/^f^ft .f*- ̂ HVtt e

.The arsenic concentration detected in the furthest downstream surface water sample
(collected from Little Greenhorn Creek just down from the Clipper Creek) was the lowest of
any non-reference area surface water sample collected during the May 2000 sampling event
(15.9 fig/L). However, this data point and those at the base of the Lost Lake Dam confirm
that there is continuous loading of arsenic from the Lava Cap Mine Site into the Little
Greenhorn Creek drainage.

Risk Assessments
( ' The baseline human healtfa.and ecological risk assessments indicate that many areas at and

downgradient of the mine, impacted by mine-related^contamination, contain levels of
inorganic constituents, particularly arsenic, that^pose a significant potential risk to human
and ecological receptors.

Human Heath Risk Assessment
The Human Health Risk Assessment concludes that arsenic is the primary risk driver in
impacted areas and is the only constituent that contributes significantly to the estimated
risks to human receptors. The Human Health Risk Assessment evaluates potential risks to
mine workers, mine resident, residents/recreational users along Little Clipper Creek below
the mine, residents/recreational users around Lost Lake, recreational users of the
Deposition Area, and recreational users of Clipper Creek below Lost Lake. Six exposure
units at the mine and in downgradient areas were identified for estimating potential risks.

Results of the baseline risk asspssment; for the six exposure units indicate that potential
cancer risks for both current receptors and future jiypothetical receptors exceed FJPA's risk
management range of 1Q-6 to KK The estimated potential cancer risks in all exposure units
range from 10-5 to 103 with most of the scenarios having risk estimates that are greater than
the corresponding background cancer risks. Noncancer HI estimates for all exposure units
exceed one and most exceed their respective background noncancer HI, indicating the
potential for noncancer health impacts. The risk driver for all exposure units and media is
arsenic. The estimated risks for residents around Lost Lake and along little Clipper Creek
do not exceed background as long as the residents do not participate in recreational
activities around the lake or creek and do not have elevated arsenic in their residential well.
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o
than those detected at the mine (Table ES-2). Elevated levels of arsenic have also been
detected in groundwater samples from one residential well located along the little Clipper
Creek drainage below the mine. ~v"e— ' ;

Deposition Area and Lost Lake
La the Deposition Area and around Lost Lake, the data indicate that throughout mis area, all
samples below an elevation of 2,468 feet above msl have been impacted by releases from the
mine.

The remedial investigation results indicate that the materials present from the ground
surface ̂ 11 the way downto the bedrock beneath the Deposition Area are comprised
primarily jofjaflings. The total thickness of tailings-impacted soil ranges from 22 to 28 feet in
the upper end of the Exposition Area. Based on site history (Lost Lake was created as a
tailings impoundment) and data from Deposition Area borings, it is presumed thajalL
sediment filling Lost lake is also tailings-impacted. Using the approximate shape of the
original stream canyon and the current ground surface elevation, the estimated volume of
tailings-impacted sediments deposited in the Deposition^easgnd Lost Lake is
approximately 500,000 cubic yards.

Surface water samples collected from the permanent pond near the little Clipper c n^fervr c%A c
Creek/Clipper Creek confluence have elevated arsenic concentrations ranging from 599 to ^^ju^A,. N*C^i
1,160 ng/L. Groundwater samples collected from shallow monitoring wells completed in -f" L p /[ ^1 GV
the tailings-impacted soils of the Deposition Area also contain elevated arsenic /'V
concentrations, ranging from 235 to 2,430 ug/L. However, none^of the residential wells \-
sampled around Lost 'Lake and Deposition Ar^ rnntain aiypnir ^hnvp 1 f tg^/T- (_-

Arsenic was not detected in air samples collected from the two Deposition AreaSpcations 3. **£.
.sampled. However, conditions at the time of sampling were not ideal for detecting air
particulate transport (i.e., there was little wind and conditions were not particularly dry).

Surface soil samples collected from lower elevations (generally within 25 feet of the lake
shoreline) on residential properties around Lost Lake generally have elevated arsenic
concentrations, ranging up to 848 mg/kg. Most of these samples were collected below the
elevation of 2,468 feet above msl, which delineates impacted from non-impacted surface <•
soil. Arsenic concentrations in the samples collected upslope from the lake (above elevation
2,468 feet) and towards the residences around Lost Lake and the Deposition Area range
from 6.6 to 38.4 mg/kg. This concentration range is similar to reference area concentrations. 1*̂  i__ JL.- rs

All sediment ̂ samples collected from Lost Lake, shallow and deep samples from both the
northern and southern lobes, contain elevated arsenic concentrations ranging from 304 to
1,140 mg/kg. ""* • - - J " ^ &*• -fo

• \ ' *

Surface water samples collected from Lost Lake have arsenic concentrations ranging from ~
5.8 to 70.6 ug/L. Arsenic concentrations generally are higher in the southern lobe of the lal̂ e
than in the northern lobe. Arsenic concentrations in surface water samples from Clipper )
Creek through the Deposition Area and in Lost Lake were highest during the OctoberJL999 ^ * **
"sample event, when flow rates and lake levels were the lowest. ~~"
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Site Setting
Lava Cap Mine is on the southern slope of Banner Ridge at approximately 2,800 feet above
mean sea level (msl). The little Clipper Creek drainage below the log dam is relatively
steep, dropping to approximately 2,468 feet above msl at the confluence of little Clipper
Creek and Clipper Creek located 1 mile downstream.

Nevada County generally has warm, dry summers and mild, wet winters. Most of the
precipitation comes during the 6 month period from November through April. Annual
precipitation is approximately 53 inches in Nevada City, California.

Surface Water
The Lava Cap Mine property is located entirely within the little Clipper Creek drainage
basin. The upper reaches of little Clipper Creek above the mine are seasonally dry and
become perennial (year-round flow) below the mine where little Clipper Creek is fed by
mine discharge, little Clipper Creek flows downstream from the Lava Cap Mine log dam
for approximately 1 mile to the confluence with Clipper Creek in the Deposition Area above
Lost Lake. Clipper Creek continues downstream through the Deposition Area and into Lost
Lake, which is contained by the Lost Lake Dam. There is constant seepage beneath the Lost
Lake Dam into the Clipper Creek channel below the dam. In addition, during most of the
year, there is at least some flow over the spillway on the dam. Clipper Creek continues for
less than a quarter of a mile below Lost Lake before it enters little Greenhorn Creek.

Water discharges continuously from the caved-in adit, located in the waste rock pile area at
/"" v the mine. Under normal, non-storm conditions, the flow rate from the adit was estimated to
V_ range from a low of around 50 gpm (approximately 0.1 cfs) to a high of about 200 gpm (or

around 0.5 cfs). Normal flows in Little Clipper Creek and Clipper Creek are fairly low
(typically no more than between 5 and 15 cfs for much of the year), but these creeks can
experience significant increases in flow during winter storm events. Estimated peak flows in
the winter of 2000 exceeded 300 cfs in both little Clipper Creek and Clipper Creek.

Geology
The Lava Cap Mine Site is located in the Sierra Nevada physiographic province, which is
characterized by intrusive and volcanic igneous rocks as well as metamorphosed
sedimentary rocks'that are faulted ancTfractured. In general, these rocks are highly
weathered at the surface. " ———

The key rock types in the Lava Cap Mine area, include: mine deposits, including waste rock
and tailings; tertiary volcanic breccias commonly referred to as lava; zones of Tertiary
conglomerates or gravels; and Paleozoic to Upper Jurassic metasedimentary rocks,
including argillites, slates, conglomerates, thin-bedded cherts and other metasediments
(Cole/Mills Associates, 1985).

In the vicinity of the historic mining activities at the Lava Cap Mine, the surface is covered
by waste rock, underlain by tailings at the southern end of the mining area; The waste rock
is a gravel and rock mixture, comprised primarily of metasedimentary unit rocks. The
tailings range from fine sand to (more commonly) clay that is dark gray -when wet and

f— ttnoxidized. The metasedimentary rocks encountered beneath the waste rock/tailings pile
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were observed to be a greenish-gray argillite with evidence of quartz, feldspar, andsulfide s ̂
minerals present in small amounts.

The mine workings are located entirely within the metasedimentary unit. Gold-bearing
quartz veins averaging 5 feet in width occur along inactive reverse faults mat are oriented
north-northwest and dip about 51 degrees to the east (Cole/Mills Associates, 1985). The ore y
material contains abundant carbonate material cut by igneous dikes of varying origin. The
silver- and gold-rich ore also contains relatively high concentrations of sulfides rich in iron
and arsenic.

„ . .
Hydrogeology
Groundwater flow is primarily to the south-southeast between the mine and the Lo
area (Cole/Mills Associates, 1985), based on data from a regional domestic well survey
(Hydrosearch, 1984). Shallower domestic wells, less than 200 feet deep, have an average
yield of 18 gpm. Deeper domestic wells generally penetrate 300 to 570 feet, producing from
0.25 to 140 gpm (Cole/Mills Associates, 1985).

'Potable groundwater throughout the Lava Cap Mine Site is contained in secondary
openings (fractures find joints) of tHelnetasecInnentary b^drockjmit. Trus^fractured rock
aquifer is the source of domestic water supply throughout the Site vicinity^ "

Wafer levels measured in monitoring wells completed through the waste rock/ tailings pile
and into the upper portions of the metasedimentary unit suggest there is a downward
hydraulic gradient in the shallow bedrock aquifer. The downward gradient Jhdicates^ie '
potential for impacted water in the shallowest portions of the jiqmfCTJeneathlhe tailings
pile to migrate downward and deeper into the bedrock aquifer. *~~ ~ &

\ ---- ' ~~ *~
Groundwater also occurs in the fractured volcanic breccia (the "lava cap" on the ridge), that
Ipverlies the metasedimentary rocks north of the mine. Several springs are identified at the j, >
surf ace_contact between the volcanic and metasedimenSry units. Thespmigs suggest j^it
'ground^vater may be perchedjn ttae lava unit, with limited flux into the underlying
metasedimentary unit. However, there are no direct measurements to verify this.

At the mine, shallow saturated zones are present within the waste rock/ tailings pile and - \
discharging from the mine adit. Shallow saturated zones are also present in the upper
portions of the metasedimentary unit, i^^ett^tely beneath the waste rock/ tailings pile.
This shallow waleTwas sampled at several locations during the RI field effort, including the
mine discharge from the adit, seeps from the tailings pile, and shallow monitoring wells & j t
completed beneath th e waste rock/ tailings pile. Elevated concentrations of arsenic are
found in all of these locations suggesting mat the two systems (the saturated mine rv-fsi ~rr»
wastes/workings and the underlying shallow metasedimentaryunit) may be * ^ l^ *

' ~ ™

Remedial Investigation Activities <*
The remedial investigation at the Lava Cap Mine Site included geologic, hydrogeologic, air,
and ecological investigations that involved collection of soil, sediment, surface water,
groundwater, air, and biota samples. Samples were collected in the following general areas:
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Department of Toxic Substances Control
Edwin F. Lowry, Director

Terry Tamminen 8800 Cal Center Drive Arnold Schwarzenegger
Agency Secretary Sacramento, California 95826-3200 Governor

Cal/EPA

March 24, 2004

Mr. David Seter, P.E.
Project Manager
Environmental Protection Agency, Region IX
Superfund Division
75 Hawthorne Street, (SFD-7-2)
San Francisco, California 94105

COMMENTS ON THE UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
PREFERRED ALTERNATIVE FOR THE PROPOSED CLEANUP PLAN FOR MINE
OPERABLE UNIT, LAVA CAP MINE SITE, NEVADA COUNTY, CALIFORNIA

Dear Mr. Seter:

Thank you for the opportunity to review the proposed cleanup plan for the Mine
Operable Unit (OU) of the Lava Cap Mine federal superfund site in Nevada County,
California. This OU includes on-site residences, mine buildings, mine tailings, waste
rock, and a portion of Little Clipper Creek (LCC) immediately below the tailings pile
flowing downstream to an area just north of Greenhorn Road. The Department of Toxic
Substances Control (DTSC) has completed review and is providing comments on the
proposed cleanup plan and the Public Release Draft Mine Area Feasibility Study as
Attachment A. The Regional Water Quality Control Board (RWQCB) has also provided
comments which are enclosed as Attachment B.

DTSC accepts Environmental Protection Agency's (EPA's) proposed cleanup plan.
However, DTSC finds certain disadvantages for implementing Alternative 2-3 over
Alternative 2-5 for the reasons given in Attachment A.

If you have any questions, please contact me at (916) 255-3694.

Sincerely,

Steven Ross
Hazardous Substance Engineer

Enclosures

© Printed on Recycled Paper



Mr. David Seter, P.E.
March 24, 2004
Page 2

cc: Mr. David Towell
CH2M Hill
5370 Kietzke Lane, Suite 200
Reno, Nevada 89511

Mr. G. Fred Lee
G. Fred Lee & Associates
27298 E. El Macero Drive
El Macero, California 95618-1005

Mr. Robert Busby
California Regional Water Quality Control Board
Central Valley Region
11020 Sun Center Drive, #200
Rancho Cordova, California 95670-6114



Attachment A

I. Proposed Plan

1. DTSC agrees with EPA's view that water treatment options be evaluated after the
effectiveness of any surface water controls and containment option is examined.
Before proposing a water treatment system for the State to cost share, EPA
should examine in greater detail the design, operation and maintenance costs for
the system. Possibly a pilot system treatment study can be installed and operated
to determine the necessary parameters for operating a full scale system.
Operation of a full scale high capacity volume coagulation/microfiltration water
treatment system may be costly and likely to produce a large volume of sludge
requiring its handling. Any sludge produced may fail the STLC test increasing the
disposal costs from a Class II to a Class I disposal facility.

2. DTSC accepts Alternative 1-4, excavation around residences. In addition, the
northern residence may require remediation although cost estimates in the
feasibility study do not account for this. One soil sample collected approximately
100 feet from the residence measured 59 mg/kg corresponds to risk and hazard
above levels of human health concern.

3. DTSC accepts Alternative 3-4, excavation of contaminated sediments in Little
Clipper Creek and consolidation for disposal.

4. Alternative 2-3 is acceptable to DTSC. However, EPA should attempt to mitigate
disadvantages and shortcomings of this alternative when compared to Alternative
2-5. If Alternative 2-3 is selected, DTSC's position is that a 10 year cost share is
appropriate. Disadvantages in selecting Alternative 2-3 in lieu of Alternative 2-5
follow:

i. The capping component of Alternative 2-3 will not have a liner underneath
the tailings which may continue to leach arsenic tainted water through
fractures and joints in the bedrock. This appears possible given the
saturated nature of the tailings.

ii. Upon completing the groundwater investigation in a separate Operable Unit,
optimum locations for placing groundwater extraction wells may be on top of
the engineered cap.

iii. The buttress is an additional design structure which would require future
maintenance yet this engineered structure is not necessary in Alternative 2-5.
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iv. The cap will likely require long-term treatment of seeps as long as the tailings
remain in place resulting in additional operation and maintenance costs
placed on the State compared to the disposal cell option in Alternative 2-5.
Alternative 2-5 ensures tailings will be excavated, dried, consolidated and
encapsulated between upper and lower liners guaranteeing its isolation.
Alternative 2-5 removes the tailings to a location up gradient of source areas
and away from the saturated subsurface materials. Overtime, leachate from
the disposal cell may diminish lowering the State's operation and
maintenance costs.

v. EPA's assessment of short-term risk posed by potential exposure to arsenic
identified as a limitation in implementing Alternative 2-5 is not supported.
Worker safety will follow OSHA standards and residents have been removed
from source areas. EPA does not detail the short-term exposure from
saturated arsenic tailings anticipated by workers and whether extraordinary
safety measures are necessary in implementing Alternative 2-5 over
Alternative 2-3.

vi. EPA indicates Alternative 2-5 has increased short term risk and engineering
challenges compared to Alternative 2-3 as a result of extensive handling and
drying of saturated tailings. However, the operation and maintenance
requirements would be reduced, comply with water quality objectives, and
may prove more effective and permanent than the capping component of
Alternative 2-3.

5. DTSC agrees that arsenic is the major risk driver. However, several other metals
(aluminum, antimony, chromium (as Cr+6), iron, lead, manganese, and nickel) are
present at the Lava Cap Mine Site in concentrations corresponding to estimated
potential risks greater than 1 x 10-6 or hazards greater than 1.0 based on
calculations employing DTSC recommended assumptions. These metals were in
concentrations predicted to yield potentially significant risks to humans. The
concentrations of aluminum, manganese, and nickel are only predicted to have
potential to adversely affect short term workers (construction workers). Lead was
present in mine source areas at concentrations up to 2320 mg/kg soil. An
agreeable approach would include analysis of all these constituents during
confirmation sampling with comparison to established cleanup goals in the Record
of Decision and/or remedial action plane.

6. In EPA's October 5,2001 Responses to Dr. Lee, a data gap was acknowledged at
the mine area with respect to potential contamination by organic chemicals.
Describe how this data gap will be addressed during remediation and confirmation
sampling and/or discuss how this data gap was resolved.

7. DTSC recommends using an estimate of the central tendency such as the
arithmetic mean or the 95th percent upper confidence limit (UCL) on the arithmetic
mean (95th UCL), not the 95th percentile, for background data sets of samples.
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Consequently, DTSC advises employing the 95th UCL on the arithmetic mean as
background concentrations of metals in surface soil (n=18), and the mean
concentrations of metals in sediments (n=13). DTSC recommended background
concentrations for soil, sediment, and surface water for arsenic are provided in the
"DTSC Summary Table".

8. As the human health risk assessment contains several divergences from DTSC
guidance, with some of the most notable being the lack of inclusion of inhalation
and dermal pathways and use of exposure assumptions and toxicity criteria that
underestimate risk as compared to DTSC recommended assumptions, DTSC
would like EPA to consider using the values in the attached tables for establishing
cleanup goals in the Record of Decision.

9. The proposed plan indicates natural background concentrations of arsenic at
about 20 mg/kg for soil, 25 mg/kg from sediment, and 1.8 ug/l surface water.
Using the methodology for determining background as discussed in an earlier
comment, DTSC calculates the arsenic background values as 14 mg/kg (95%
UCL, n=18) for soil and 20 mg/kg (mean, n=13) for sediment. DTSC agrees with
the 1.8 ug/l value as representative of background in surface water.

10. As per the EPA Region 9 PRGs Table, the acceptable risk range of 10-4 to 10-6
for arsenic is represented by 39 to 0.39 ppm arsenic in residential soil. However,
because 22 ppm represents a non-cancer hazard index of 1.0, DTSC
recommends that any acceptable soil concentration be below 22 ppm. How much
below can be determined by local background conditions. At the Lava Cap Mine
Superfund Site, DTSC recommended background arsenic concentrations are 14
mg/kg soil and 20 mg/kg sediment.

11. DTSC has completed review of the equations and assumptions applied in the
cleanup goal (CUG) spreadsheets transmitted by CH2M Hill and placed into tables
in Appendix G of the Feasibility Study. Based on this review, DTSC has developed
and attached spreadsheets applying DTSC recommended assumptions and
generated proposed CUGs for soil, sediment and surface water for the mine OU
consistent with DTSC guidance. DTSC would like EPA to consider these
recommended assumptions and CUGs. These assumptions and/or development
of CUGs are as follows:

i. Lead human health risk-based cleanup goals are derived by employing
DTSC's Blood Lead spreadsheet Version 7.0 using the 99th percentile blood
lead concentration of 10 ug/l as the point of departure for protection of
human health.

ii. DTSC has developed and attached assumptions and generated
recommended CUGs for soil/sediments for the following scenarios:
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a. Outdoor Worker
b. Short-term (Construction) Worker
c. Resident
d. Recreationalist I (includes infants through adults)
e. Recreationalist II (includes school age children through adults)

iii. DTSC has developed and attached recommended human health risk-based
CUGs for surface water exposures by recreational users applying the
Recreationalist I and II scenarios. DTSC assumed no swimming in or fish
ingestion from Little Clipper Creek.

iv. DTSC recommended toxicity criteria used in development of the CUGs
include inhalation RfD for arsenic, cadmium, cyanide and nickel, as well as
oral RfD for cadmium.

v. In the absence of route-specific non-carcinogenic toxicity criteria, DTSC
recommends using surrogate toxicity criteria obtained by route to route
extrapolation. If heavy metals with published inhalation and oral toxicity
criteria are examined, the data show significant more toxicity via the
inhalation route. This suggests that assuming inhalation toxicity is equivalent
to oral toxicity yields an underestimation of the hazard, and generates a less
conservative cleanup goal. However, this process is preferred to the
alternative of not including inhalation exposures in the development of
cleanup goals which effectively assumes an inhalation RfD of 0.

vi. Inclusion of air pathway for each COC.

vii. PEF of 1x106 m3/kg was employed for construction workers. This
incorporates the recommended concentration of respirable dust in air of 1.0
mg/nri3 based on assuming nuisance particulates are present at the ACGIH
TWA TVL concentration of 10 mg/m3 and 10 percent of the mass of particles
are in the respirable PM 10 range.

viii. Cyanide air intake rate (IRair) was changed from 0.42 m3/day to 20 m3/day
for Outdoor Workers and construction workers as Short Term Workers.

ix. Dermal absorption for each COC and inclusion of dermal pathway for each
COC.

x. Adults in Recreationalist I and II scenarios were assumed to have a sediment
dermal adherence factor (DAF) of 3.0 mg/kg.

xi. Recreationalist II child is assumed to be 6 to 12 years of age, therefore
beyond the age of pica ingestion. Thus the soil ingestion was changed from
200 mg/day to 100 mg/day.
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12. Surface water from the mine area was not evaluated in the human health risk
assessment and human health risk-based cleanup goals were not developed in
the feasibility study for surface water in this area. DTSC calculates the
background arsenic concentration in surface water (unfiltered) at 1.8 ug/l (95th

percentile). DTSC supports EPA's preliminary remediation goal of the federal
Maximum Contaminant Level (MCL) for arsenic (10 ug/l) provided the technical
and economical considerations for treating surface water to background and/or
risk-based cleanup goal is evaluated more thoroughly in the Record of Decision
and remedial action plans.

13. Nonresidential cleanup goals selected will require institutional controls.

II. Supporting Feasibility Study

14. FS, Page 1-18. DTSC does not agree that the Human Health Risk Assessment
identified arsenic as the only significant risk driver. Although DTSC agrees that
arsenic is the major risk driver, several other metals (aluminum, antimony,
chromium (as Cr+6), iron, lead, manganese, and nickel) were present at the Lava
Cap Mine Site in concentrations representing predicted significant risks to humans;
that is in concentrations corresponding to potential risks greater than 1 x 10-6 or
hazards greater than 1.0. Lead was present in mine source areas' at
concentrations up to 2320 mg/kg.

15. FS, Page 1-19. Background arsenic concentrations are reported as 20 mg/kg soil,
25 mg/kg sediment. DTSC does not agree with the use of these values as
discussed in comments 7 and 9 above.

16. FS, Page 1-25. Surface water sources at the mine area are reported to have
concentrations of arsenic up to 14,300ug/l. Four surface water sources were
discussed, ponded water from sumps in historical buildings, the collapsed adit
discharge, the waste rock/tailings pile seep, and the tailings pile underflow that
discharges from the base of the log dam. Surface water from the mine area was
not evaluated in the human health risk assessment and human health risk-based
cleanup goals were not developed for surface water or sediment in this area.

17. FS, Pages 1-31, 1-32. DTSC recommends all references to "mine worker" that
actually refer to an outdoor worker be amended accordingly on pages 1 -31 & 1 -32.

18. FS, Pages 1-33, 1-34, and Appendix F. The results from the human health risk
assessment presented and discussed on pages 1-33 and 1-34 are not consistent
with those presented in the HHRA (Appendix E of Draft RI, November 2001). The
site related risks and hazards appear to be from the revised summary tables
included in the Responses to Comments (EPA, August 22, 2002), however the
background risks and hazards are not. The background risks and hazards appear
to be from the segregated background data sets for Reference Areas 1, 2, and 3,
each containing few data points. Appendix F of the FS, however, contains the
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comprehensive background data set obtained by combining data from Reference
Areas 1, 2, and 3 as previously agreed to create a more robust background data
set. DTSC recommends correcting this inconsistency within the FS and include
the source of all the risk estimates discussed in the text and the means by which
they were derived, using an appendix if necessary to achieve transparency in their
derivation.

19. FS, Page 1-34. The human health risk assessment results for Exposure Unit 4
only addresses the recreational user. DTSC recommends indicating if residents
live along Little Clipper Creek.

20. FS, Pages 1-34, 2-5 to 2-9. Based on DTSC's evaluation of the risks, consistent
with DTSC guidance, not only are arsenic, iron, and lead present in soil or sediments
at levels of human health concern, but also aluminum, antimony, chromium (as
Cr+6), manganese, and nickel. DTSC recommends including this information in the
FS.

21. FS, Page 1-36. Based on DTSC's evaluation wherein unfiltered surface water
concentrations were compared to U.S. EPA Region IX Preliminary Remediation
Goals (PRGs) for tap water, not only arsenic but also mercury as methyl mercury
may be present in surface water in LCC at levels of human health concern.
Consequently, HERD developed human health risk-based clean up goals for
recreational users exposed via wading in LCC.

22. FS, Table 2-1. DTSC recommends including all constituents detected in surface
water in the Water Quality Control Plan (Basin Plan) and the corresponding
CTR/MCL criteria instead of listing only those which exceed the criteria.

23. FS, Page 2-6, Section 2.3.2. Although the residential scenario is the most
conservative scenario for carcinogenic effects, the short-term soil invasive
construction worker is the most conservative scenario for many non-carcinoge'nic
effects.

24. FS, Table 2-2. Arsenic is not the only carcinogen; cadmium, nickel, and chromium
in the hexavalent form are also carcinogens. In addition, DTSC does not agree
with the background values presented as discussed in an earlier comment and
supported by calculations in the attached tables.

25. FS, Page 2-8. DTSC recommends confirmation sampling consist of all
constituents present in any medium at levels of human health concern.
Comparison of confirmation soil and sediment samples with the reference data set
(background) envisions the use of the t-test (parametric) or Wilcoxan Rank Sum
test (nonparametric). In addition to those tests, DTSC would like EPA to consider
the use of the Quantile test which is used to detect when a removal has failed in
only a few areas within a cleanup unit and a hot measurement analysis which is
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used in conjunction with other tests to determine if any contaminant has exceeded
its respective upper limit concentration value and, if so, further evaluate if
additional local remedial action may be required.

26. FS, Page 2-9 & 4-35. Both locations state that small isolated areas of tailings
along LCC are not proposed for remediation. DTSC recommends remediation of
all areas where contaminants are in excess of cleanup goals.

27. FS, Appendix F. Recommend revisions to Appendix F to allow for a
comprehensive, consistent, stand alone development of background
concentrations so that any independent reviewer can reach the same conclusions
regarding Lava Cap Mine background concentrations as follows:

a. Including the complete background data set. Include results from statistical
population distribution analyses for each chemical in each medium.

b. Specify the sample locations, depths and analytical results that were deemed
unrepresentative of background concentrations and the statistical support or
reason for exclusion. There appears to be some confusion on the data
excluded.

i. The text states that two surface soil samples were excluded from the
background data set; Table F-1 contains data from 18 surface soil
samples; and Table F-2 contains data from 10 subsurface soil samples;
Table F-3 contains data from 13 sediment locations. Thus the
background data account for 43 soil/sediment locations. In contrast,
Tables 3-1 and 3-6 of the Draft RI report contain soil/sediment data for 31
samples, 19 and 12 samples, respectively, for soil/sediment in Reference
Areas 1 and 2.

ii. Similarly, the text states that one groundwater sample was excluded from
the background data set and Table F-5b contains unfiltered groundwater
data from 3 to 11 locations, depending on the analyte. Table 3-4 of the
Draft Fl report contains groundwater data from only one sample.

iii. Likewise, unfiltered background surface water data are presented in
Table F-4b for 17 to 27 samples, depending on the analyte, whereas
Tables 3-3 and 3-5 of the Draft RI report contain background surface
water data from 2 to 15 samples, depending on the analyte, 1 to 6 and 1
to 9 samples, respectively from Reference areas 1 and 2.

iv. The concentration of arsenic in "background" groundwater (Table F-5b) is
greater than the MCL of 10 ug/l, creating suspicion with respect to the
adequacy of the background sample locations.
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c. Refer or include the map(s) identifying the locations for each background
sample.

28. FS, Appendix G. Recommend revision of Appendix G to provide a more
comprehensive, stand-alone development of human health risk-based cleanup
goals to allow any independent reviewer to reproduce the calculations.
Transparency in the development of risk-based cleanup goals for the public record
necessitate inclusion of the following: standard equations employed, spreadsheet
outputs from DTSC's Blood Lead version 7.0, as well as citing sources used for
each exposure factor and toxicity criterion. Included with these comments are
attached spreadsheets applying DTSC recommended assumptions and generated
proposed CUGs for soil, sediment and surface water for the mine OU consistent
with DTSC guidance.
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http.//www.swrcb.ca .gov/rwqcb5

9 March 2004

Dave Seter
U.S. Environmental Protection Agency
Region DC
75 Hawthorne Street
San Francisco, CA 94105

COMMENTS ON PROPOSED CLEANUP PLAN FOR MINE AREA OPERABLE UNIT,
LAVA CAP MINE, NEVADA COUNTY

We have reviewed the U.S. Environmental Protection Agency's February 2004 Proposed Cleanup
Plan for the Mine Operable Unit (OU-1), Lava Cap Mine Site in Nevada County. The cleanup plan
describes the potential cleanup alternatives and the U.S. EPA's preferred alternative for
implementation (Alternative 2-3). We have the following comments and questions:

1) Has EPA assessed the relative effectiveness of the potential remedies for OU-1 on reducing the
flux of arsenic and other mine related constituents into underlying groundwater which will be
addressed during implementation of the selected remedy for OU-2? Shallow groundwater
beneath the waste rock / tailings pile has been impacted as described in the Remedial
Investigation Report. The mine tailings and waste rock over the bedrock reportedly contain
shallow saturated zones with elevated concentrations of arsenic. However, groundwater flow
paths are not well known because of the fractured nature of the aquifer and the paucity of data
currently available. Therefore, the relative efficacy of the potential remedies for OU-1 to
reduce arsenic loading to underlying groundwater should be an essential criterion in the
decision making process. Closing the waste rock and tailings as a waste pile as proposed in
Alternative 2-3 may not prevent impacts to perched or shallow groundwater if the proposed
surface water diversions do not effectively reduce groundwater recharge and significantly
lower groundwater levels. In contrast, an onsite lined disposal cell will more likely effectively
contain the arsenic and other mine related constituents and be more protective of shallow
underlying groundwater. Long term cost savings might then be realized in the implementation
of a remedy for OU-2.

2) We concur with EPA's proposal to implement the selected alternative in phases, as appropriate.
For example, Alternative 2-3 would be conducted in phases to evaluate the effectiveness of
surface water controls before designing and constructing a surface water treatment plant.
Currently there is a significant level of uncertainty on the influence of an adjacent ephemeral
stream on mine porlal discharge rates. The mine portal is partially covered with waste rock and

California Environmental Protection Agency
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colluvium which also receive runoff from the stream. This area should be well characterized
prior to designing and constructing a surface water treatment plant. Furthermore, the
effectiveness of the proposed surface water diversions to direct flow away from the mine inlets
and from the consolidated waste pile should be directly evaluated and adjustments should be
made in a phased approach as necessary.

3) The proposed preliminary remediation goal for surface water is set at the federal Maximum
Contaminant Level (MCL) for arsenic of 10 micrograras per liter (fig/1). What are the
technological and economic impacts of treating to background surface water arsenic
concentrations which are reportedly less than 1 ug/1?

4) The design plans for the proposed buttress will need to address dynamic failure and the
potential for liquifaction of the tailings behind the buttress.

Please call me at (916) 464-4736 if you have any questions regarding our comments.

Robert Busby, C.E.G.
Associate Engineering Geologist

cc: Stove Ross, California Department of Toxics Substances Control, Sacramento



DTSC Summary Table
Recommended Soil/Sediment and Surface Water Human Health Risk-Based Cleanup Goals

Lava Cap Mine Site - OU1

Exposure Scenario Aluminum

Soil/Sediment Cleanup Goal (mg/kg)
Outdoor Worker (soil)
Short-term Worker (soil)
Residential (soil)
Recreation I (soil & sediment)
Recreation II (soil & sediment)
EPA Region 9 Residential PRGs
EPA Region 9 Industrial PRGs
Cal Modified PRG

Background Surface Soil (mg/kg)
Background Sediment (mg/kg)

8.7E+05
'ejEtos:
7.4E+04
1.8E+05
4.9E+05

6.2E+04
4.0E+04

Antimony

3.8E+02
7.5E+01

3.0EKJS
7.4E+01
2.0E+02

6.5E-01
7.0E-01

Arsenic1^

1.6E+00
5.9E+00

4.2E-01
5.5E-01
3.9E-01
1.6E+00

1.4E+01

2.0E-HM

Arsenic"̂

2.5E+02
2.3E+01

3.5E+01
7.1E+01
2.2E+01
2.6E+02

1.4E+01
2.0E+01

Cadmium1

5.8E+02

2.9E-01

2.3E-01

Cadmium'

7.9E+02

7.0E+01
2.5E+02
1.0E+03

2.9E-01
2.3E-01

Chromium*5
Cyanide

1.2E+04
1.5E+03
1.2E+03

tHiaemz
1.7E+03

3.9E-01

1.3E-01

Iron

2.9E+05
5.6E+04

5.6E+04
1.5E+05

4.6E-HM

4.7E+04

Lead*

1700
600

190(240)
240
400
750
150

2.8£+Ot

1.4E+01

Manganese

1.8E+04

1.7E+03
4.3E+03
1.1E+04

1.3E+03

&5E+02

Nickel1

9.6E+03

3.1E+01
2.4E+01

Nickel'

1.6E+04

1.4E+03
3.6E+03
9.6E+03

3.1E+01
2.4E+01

Exposure Scenario
Surface Water Goal (ug/l)
Recreation I - Wading only
Recreation II - Wading only
Background Surface Water (ug/l)
MCL (ugfl)

Arsenic1

3eSEIt1,
7.5E+01
18E-HW
1.0E+01

Arsenic'

53Et@l
7.8E+03
7.8E+00
1.0E+01

Mercury0

2.6E+03
4.0E-03

3.6E-KW

1Based on cancer endpoint.
2Based on noncancer endpoint.
'Assuming mercury present as methyl mercury.
Parenthetical value is for non-pica child.

Shaded value is lowest risk-based cleanup goal for each chemical.

No clean up goals were exceeded in OU1 (based on REM concentrations for Exposure Units 1, 3, and 4 in the 2001 Public Release Draft RI) for the following metals: Cadmium and Cyanide.

The short term worker (construction worker) clean up goals were the only clean up goals exceeded in OU1 (based on REM concentrations for Exposure Units 1,3, and 4 in the 2001 Public Release Draft RI)
for the following metals: Aluminum, Manganese, and Nickel.



Toxicity Criteria Comparison Table

Chemical
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium, +3
Chromium, +6
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury, Hg**

Hg°
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

Cancer Slope Factors (mg/kg-day)"1

Inhalation
RlUsed

1.5E+01

8.4E+00
6.3E+00

4.2E-02

DTSC (source)

1.5E+01 (IRIS)

8.4E+00 (OEHHAL
1.5E+01 (OEHHA)

5.1E+02(OEHHA)

4.2E-02 (OEHHA)

9.1E-01 (OEHHA)

Oral
RlUsed

1.5E+00

8.5E-03

DTSC (source)

1.5E+00(IRIS)

8.5E-03 (OEHHA)

Reference Doses (mg/kg-day)

Inhalation
RlUsed

1.4E-03

1.4E-04
5.7E-06

1.4E-05

DTSC (Source)
1.4E-03 (NCEA)
4.0E-04 (Oral)
8.6E-06 (OEHHA)8

7.0E-02 (Oral)
2.0E-06 (OEHHA)"
5.7E-06 (OEHHA)a

1.5E+00(Oral)
5.7E-05 (OEHHA)3

5.7E-06 (NCEA)
4.0E-02 (Oral)
8.6E-04 (IRIS) HCN
3.0E-01 (Oral)

5.7E-05 (OEHHA)a

2.6E-05 (OEHHA)8

8.6E-05 (IRIS)
1.4E-05 (OEHHA)8

5.7E-03 (OEHHA)3

5.0E-03 (Oral)
7.0E-05 (Oral)
7.0E-03 (Oral)
3.0E-01 (Oral)

Oral
RlUsed
l.OE+00
4.0E-04
3.0E-04
7.0E-02
2.0E-03
5.0E-04
1.5E+00

6.0E-02
3.7E-02
2.0E-02
3.0E-01

2.4E-02
3.0E-04

2.0E-02
5.0E-03
5.0E-03
7.0E-05
7.0E-03
3.0E-01

DTSC (Source)
l.OE+00 (NCEA)
4.0E-04 (IRIS)
3.0E-04 (IRIS)
7.0E-02 (IRIS)
2.0E-03 (IRIS)
l.OE-OSORIS)"
1.5E+00(IRIS)
3.0E-03 (IRIS)
2.0E-02 (NCEA)
4.0E-02 (HEAST)
2.0E-02 (IRIS)
3.0E-01 (NCEA)

2.4E-02 (IRIS)C

3.0E-04 (IRIS) HgCl2

2.0E-02 (IRIS)
5.0E-03 (IRIS)
5.0E-03 (IRIS)
7.0E-05 (IRIS)
7.0E-03 (HEAST)
3.0E-01 (IRIS)

RI Used = Value applied in the Remedial Investigation (RI) report human health risk assessment, and in the FS for development of risk-based cleanup goals
IRIS = Integrated Risk Information System
OEHHA = Office of Environmental Health Hazard Assessment
NCEA = National Center for Environmental Assessment
HEAST = Health Effects Assessment Summary Tables
Oral = Oral toxicity criteria used as surrogate for inhalation toxicity criteria due to lack of inhalation data

Values reported as ug/m3 and converted to mg/kg-day using the equation (u,g/m3 x 20 m3/day x 10"3 mg/ ug) / 70 kg.
Value shown is for cadmium administered in food. Cadmium in water oral reference dose is 5.0E-04 mg/kg-day (IRIS).
The reference dose for total manganese oral intake is 1.4E-01 mg/kg-day, the contribution allowable from soil and water is 2.4E-02 mg/kg-day (IRIS).

ToxCriteria.doc



DTSC Recommended Soil Cleanup Goals
Lava Cap Mine Site - OU1

Outdoor Worker Exposure Factors and Soil Cleanup Goals

COPC
Exposure/Toxicity Factors

Toxicity Factors
CSFad (mg/kg-day)'1

CSF,., (mg/kg-day)'1

RID^ (mg/kg-day)

RID*™, (mg/kg-day)

RfD H,,, (mg/kg-day)

General Factors
EF (days/year)
ED (years)
BW (kg)
ATncarc (days)
ATcarc (days)
So/7 Ingestion Pathway
Rsoil (mg/day}
Flsoil (fraction ingested)
So/7 Dermal Contact Pathway
ABS (unitless)
SA (cmz/day)
AF (kg/cm2)
Soil Paniculate Inhalation Pathway
PEF(m3/l<g)

Irair (m'/day)

Aluminum

1.00E+00

1.40E-03

2.5E+02
2.5E+01
7.0E+01
9.1E+03

1.0E+02
1.0E+00

1.0E-02
3.3E+03
2.0E-01

1.3E+09
2.0E+01

Antimony

4.00E-04

4.00E-04

2.5E+02
2.5E+01
7.0E+01
9.1E+03

1.0E+02
1.0E+00

1.0E-02
3.3E+03
2.0E-01

1.3E+09
2.0E+01

Arsenic

1.5E+00

1.5E+01

2.5E+02
2.5E+01
7.0E+01

2.6E+04

1.0E+02
1.0E+00

3.0E-02
3.3E+03
2.0E-01

1.3E+09
2.0E+01

Arsenic Cadmium

3.0E-04

8.6E-06

2.5E+02
2.5E+01
7.0E+01
9.1E+03

1.0E+02
1.0E+00

3.0E-02
3.3E+03
2.0E-01

1.3E+09
2.0E+01

1.0E-03

2.5E-05

5.7E-06

2.5E+02
2.5E+01
7.0E+01
9.1E+03

l.OE+02
1.0E+00

1.0E-03
3.3E+03
2.0E-01

1.3E+09
2.0E+01

Cyanide

2.0E-02

8.6E-04

2.SE+02
2.5E+01
7.0E+01
9.1E+03

1.0E+02
1.0E+00

1.0E-01
3.3E+03
2.0E-01

1.3E+09
2.0E+01

Iron

3.0E-01

3.0E-Of

2.5E+02
2.5E+01
7.0E+01
9.1E+03

1.0E+02
1.0E+00

1.0E-02
3.3E+03
2.0E-01

1.3E+09
2.0E+01

Lead

2.5E+02
2.5E+01
7.0E+01
9.1E+03

1.0E+02
LOE+OO

O.OE+00
3.3E+03
2.0E-01

1.3E+09
2.0E+01

Manganese

2.4E-02

1.4E-05

2.5E+02
2.5E+01
7.0E+01
9.1E+03

1.0E+02
1.0E+00

1.0E-02
3.3E+03
2.0E-01

1.3E+09
2.0E+01

Nickel

2.0E-02

1.4E-05

2.5E+02
2.5E+01
7.0E+01
9.1E+03

1.0E+02
1.0E+00

1.0E-02
3.3E+03
2.0E-01

1.3E+09
2.0E+01

Target Hazard Quotient/Risk

Cleanup Goal (mg/kg)

1
Aluminum*

8.7E+05

1
Antimony
3.8E+02

1.00E-06
Arsenic'
1.6E+00

Cleanup Goal (mg/Kq)

1
L Arsenic0

2.5E+02

1
Cadmium
7.9E+02

1
Cyanide
1.2E+04

1
Iron*

2.9E+OS
Lead'

1.7E+03

1
Manganese

1.8E+04

1

Nickel
1.6E+04

'Lead cleanup goal based on DTSC's LEADSPREAD MODEL v.7 (DTSC 2002)
'Cleanup goal based on cancer endpoint.
'Cleanup goal based on noncancer endpoint
'Risk-based clean up goal exceeds soil saturation limit of 1 x 10s mg/kg.



DTSC Recommended Soil Cleanup Goals
Lava Cap Mine Site - OU1

Short Term Worker Exposure Factors and Soil Cleanup Goals

COPC
Exposure/Toxicity Factors

Toxicity Factors
CSF*.,, (mg/kg-day)-1

CSFj,,, (mg/kg-day)-1

RfDorai (mg/kg-day)

RfDdemiaJ (mg/kg-day)
RfD MB, (mg/kg-day)
General Factors
EF (days/year)
ED (years)
BW (kg)
ATncarc (days)
ATcarc (days)
Soil Ingestion Pathway
IRsoil (mg/day)
Flsoll (fraction ingested)
So/7 Dermal Contact Pathway ,
ABS (unitless)
SA (cm2/day)
AF (kg/cm2)
So/7 Partlculate Inhalation Pathway
PEF (rrfVkg)
Irair (m3/day)

Aluminum

1.00E+00

1.40E-03

2.5E+02
1.0E+00
7.0E+01
3.7E+02

4.8E+02
1.0E+00

1.0E-02
5.7E+03
8.0E-01

1.0E+06
2.0E+01

Antimony

4.00E-04

4.00E-04

2.5E+02
1.0E+00
7.0E+01
3.7E+02

4.8E+02
1.0E+00

1.0E-02
5.7E+03
8.0E-01

1.0E+06
2.0E+01

Arsenic

1.5E+00
1.5E+01

2.5E+02
1.0E+00
7.0E+01

2.6E+04

4.8E+02
1.0E+00

3.0E-02
5.7E+03
8.0E-01

1.0E+06
2.0E+01

Arsenic

3.0E-04

8.6E-06

2.5E+02
1.0E+00
7.0E+01
3.7E+02

4.8E+02
1.0E+00

3.0E-02
5.7E+03
8.0E-01

1.0E+06
2.0E+01

Cadmium

1.0E-03
2.5E-05
5.7E-06

2.5E+02
1.0E+00
7.0E+01
3.7E+02

4.8E+02
1.0E+00

1.0E-03
5.7E+03
8.0E-01

1.0E+06
2.0E+01

Cyanide

2.0E-02

8.6E-04

2.5E+02
1.0E+00
7.0E+01
3.7E+02

4.8E+02
1.0E+00

1.QE-01
5.7E+03
8.0E-01

1.0E+06
2.0E+01

Iron

3.0E-01

3.0E-01

2.5E+02
1.0E+00
7.0E+01
3.7E+02

4.8E+02
1.0E+00

1.0E-02
5.7E+03
8.0E-01

1.0E+06
2.0E+01

Lead

2.5E+02
1.0E+00
7.0E+01
3.7E+02

4.8E+02
1.0E+00

O.OE+00
5.7E+03
8.0E-01

1.0E+06
2.0E+01

Manganese

2.4E-02

1.4E-05

2.5E+02
1.0E+00
7.0E+01
3.7E+02

4.8E+02
1.0E+00

1.0E-02
5.7E+03
8.0E-01

1.0E+06
2.0E+01

Nickel

2.0E-02

1.4E-05

2.5E+02
1.0E+00
7.0E+01
3.7E+02

4.8E+02
1.0E+00

1.0E-02
5.7E+03
8.0E-01

1.0E+06
2.0E+01

Target Hazard Quotient/Risk

Cleanup Goal (mg/kg)

1
Aluminum
6.9E+03

Cleanup Goal (mg/Kg)
1

Antimony
7.5E+01

1.00E-06
Arsenic'

^5.9E+00

1

ArsenicJ

2.3E+01

1

Cadmium
2.5E+01

1

Cyanide
1.5E+03

1
Iron

5.6E+04
Lead1

6.0E+02

1

Manganese
7.QE+01

1

Nickel
7.0E+01

1Lead cleanup goal based on DTSC's LEADSPREAD MODEL v.7 (DTSC 2002).
2Cleanup goal based on cancer endpoint.
3Cleanup goal based on noncancer endpoint.



DTSC Recommended Soil Cleanup Goals
Lava Cap Mine Site

Residential Exposure Factors and Soil Cleanup Goals

COPC

Exposure/Toxicity Factors I Aluminum I Antimony) Arsenic

Toxicity Factors
CSFOT- (mg/kg-day)'1

CSF»,n (mg/kg-day)'1

RfDord (mg/kg-day)

RfD*«m« (mg/kg-day)
RfD „„„ (mg/kg-day)

General Factors
EF (days/year)
ED Adult (years)
ED Child (years)
BW Adult (kg)
BW Child (kg)
ATncarc (days)
ATcarc (days)
Soil Ingestion Pathway
IR Adult (mg/day)
IR Child (mg/day)
Flsoil (fraction ingested)
IFSadj (mg-yr/kg-day)
Soil Dermal Contact Pathway
ABS (unitless)
SA Adult (cm2/day)
SA Child (cm2/day)
AF Adult (kg/cm2)
AF Child (kg/cm2)
SFSadj (mg-yr/kg-day)
Soil Paniculate Inhalation Pathway
PEF (m3/kg)
Inn Adult (ma/day)
Inn Child (m3/day)
InhFadj (m3-yr/kg-day)

1.00E+00

1.40E-03

3.5E+02
2.4E+01
6.0E+00
7.0E+01
1.5E+01
2.2E+03
2.6E+04

1.0E+02
2.0E+02
1.0E+00
1.14E+02

1.0E-02
5.7E+03
2.8E+03
7.0E-02
2.0E-01

3.61 E+02

1.3E+09
2.0E+01
1.0E+01
1.1E+01

4.00E-04

4.00E-04

3.5E+02
2.4E+01
6.0E+00
7.0E+01
1.5E+01
2.2E+03
2.6E+04

1.0E+02
2.0E+02
1.0E+00
1.14E+02

1.0E-02
5.7E+03
2.8E+03
7.0E-02
2.0E-01

3.61 E+02

1.3E+09
2.0E+01
1.0E+01
1.1E+01

1.5E+00

1.5E+01

3.5E+02
2.4E+01
6.0E+00
7.0E+01
1.5E+01
2.2E+03
2.6E+04

1.0E+02
2.0E+02
1.0E+00

1.14E+02

3.0E-02
5.7E+03
2.8E+03
7.0E-02
2.0E-01

3.61 E+02

1.3E+09
2.0E+01
1.0E+01
1.1E+01

Arsenic I Cadmium I Cadmium I Chromium""

3.0E-04

8.6E-06

3.5E+02
2.4E+01
6.0E+00
7.0E+01
1.5E+01
2.2E+03
2.6E+04

1.0E+02
2.0E+02
1.0E+00

1.14E+02

3.0E-02
5.7E+03
2.8E+03
7.0E-02
2.0E-01

3.61E+02

1.3E+09
2.0E+01
1.0E+01
1.1E+01

1.5E+01

3.5E+02
2.4E+01
6.0E+00
7.0E+01
1.5E+01
2.2E+03
2.6E+04

1.0E+02
2.0E+02
1.0E+00
1.14E+02

1.0E-03
5.7E+03
2.8E+03
7.0E-02
2.0E-01

3.61 E+02

1.3E+09
2.0E+01
1.0E+01
1.1E+01

1.0E-03

2.5E-05

5.7E-06

3.5E+02
2.4E+01
6.0E+00
7.0E+01
1.5E+01
2.2E+03
2.6E+04

1.0E+02
2.0E+02
1.0E+00
1.14E+02

1.0E-03
5.7E+03
2.8E+03
7.0E-02
2.0E-01

3.61 E+02

1.3E+09
2.0E+01
1.0E+01
1.1E+01

510

3.5E+02
2.4E+01
6.0E+00
7.0E+01
1.5E+01
2.2E+03
2.6E+04

1.0E+02
2.0E+02
1.0E+00
1.14E+02

O.OE+00
5.7E+03
2.8E+03
7.0E-02
2.0E-01

3.61E+02

1.3E+09
2.0E+01
1.0E+01
1.1E+01

Cyanide

2.0E-02

8.6E-04

3.5E+02
2.4E+01
6.0E+00
7.0E+01
1.5E+01
2.2E+03
2.6E+04

1.0E+02
2.0E+02
1.0E+00

1.14E+02

1.0E-01
5.7E+03
2.8E+03
7.0E-02
2.0E-01

3.61E+02

1.3E+09
2.0E+01
1.0E+01
1.1E+01

Iron

3.0E-01

3.0E-01

3.5E+02
2.4E+01
6.0E+00
7.0E+01
1.5E+01
2.2E+03
2.6E+04

1.0E+02
2.0E+02
1.0E+00
1.14E+02

1.0E-02
5.7E+03
2.8E+03
7.0E-02
2.0E-01

3.61E+02

1.3E+09
2.0E+01
1.0E+01
1.1E+01

Lead | Manganese L Nickel

3.5E+02
2.4E+01
6.0E+00
7.0E+01
1.5E+01
2.2E+03
2.6E+04

1.0E+02
2.0E+02
1.0E+00
1.14E+02

O.OE+00
5.7E+03
2.8E+03
7.0E-02
2.0E-01

3.61E+02

1.3E+09
2.0E+01
1.0E+01
1.1E+01

2.4E-02

1.4E-05

3.5E+02
2.4E+01
6.0E+00
7.0E+01
1.5E+01
2.2E+03
2.6E+04

1.0E+02
2.0E+02
1.0E+00
1.14E+02

1.0E-02
5.7E+03
2.8E+03
7.0E-02
2.0E-01

3.61 E+02

1.3E+09
2.0E+01
1.0E+01
1.1E+01

9.1E-01

3.5E+02
2.4E+01
6.0E+00
7.0E+01
1.5E+01
2.2E+03
2.6E+04

1.0E+02
2.0E+02
1.0E+00
1.14E+02

1.0E-02
5.7E+03
2.8E+03
7.0E-02
2.0E-01

3.61 E+02

1.3E+09
2.0E+01
1.0E+01
1.1E+01

Nickel

2.0E-02

1.4E-05

3.5E+02
2.4E+01
6.0E+00
7.0E+01
1.5E+01
2.2E+03
2.6E+04

1.0E+02
2.0E+02
1.0E+00
1.14E+02

1.0E-02
S.7E+03
2.8E+03
7.0E-02
2.0E-01

3.61 E+02

1.3E+09
2.0E+01
1.0E+01
1.1E+01

I I
[Target Hazard Quotient/Risfc I

Cleanup Goal (Dig/Kg)
1

I llAluminum
(Cleanup Goal (mg/kg) II 7.4E+04

1

Antimony
3.0E+01

1.00E-06 1 1 | 1.00E-06 1 1 I 1.00E-06 | 1 | 1 | 1 1 1 1.00E-06

Arsenic1 ( Arsenic'1 | Cadmium | Cadmium! Chromium*11 1 Cyanide
3.9E-01 | 2.2E+01 | 5.8E+02 | 7.0E+01 I 1.7E+01 | 1.2E+03

Iron | Lead' | Manganese I" Nickel1

2.3E+04 I 94(150) | 1.7E+03 I 9.6E+03

1
Nickef
1.4E+03

'Cleanup goal based on cancer endpoint
'Cleanup goal based on noncancer endpoint.
3Lead cleanup goal based on DTSC's LEADSPREAD MODEL v.7 (DTSC 2002) for pica child, value in parentheses is for non-pica child.



OTSC Recommended Soil/Sediment Cleanup Goals
Lava Cap Mine Site - OU1

Recreationalist I Exposure Factors and Soil/Sediment Cleanup-Goals

COPC
Exgosure/Toxicity Factors

Toxicity Factors
CSFora, (mg/kg-day)-1

CSFft,, (mg/kg-dayy1

RfDorai (mg/kg-day)

RfDoemai (mg/kg-day)

RfD mi*! (mg/kg-day)
General Factors
EF (days/year)
ED Adult (years)
ED Child (years)
BW Adult (kg)
BW Child (kg)
ATncarc (days)
ATcarc (days)
Soil/Sediment Ingestion Pathway
IR Adult (mg/day)
IR Child (mg/day)
rlsoil (fraction ingested)
IFSadj (mg-yr/kg-day)

Aluminum | Antimony! Arsenic

1.00E+00

1.40E-03

1.04E+02
2.4E+01
6.0E+00
7.0E+01
1.5E+01
2.2E+03
2.6E+04

1.0E+02
2.0E+02
1.0E+00
1.14E+02

Soil/Sediment Dermal Contact Pathway
ABS (unitless)
SA Adult (cm2/day)
SA Child (cmz/day)
AF Adult (kg/cm2)
AF Child (kg/cm2)
SFSadj (mg-yr/kg-day)

1.0E-02
5.7E+03
2.8E+03
3.0E+00
3.0E+00
9.2E+03

Soil/Sediment Particulate Inhalation Pathway
PEF (m3/kg)
Inn Adult (m3/day)
Inn Child (m3/day)
InhFadj (rn3-yr/kg-day)

1.3E+09
2.0E+01
1.0E+01
1.1E+01

4.00E-04

4.00E-04

1.04E+02
2.4E+01
6.0E+00
7.0E+01
1.5E+01
2.2E+03
2.6E+04

1.0E+02
2.0E+02
1.0E+00

1.14E+02

1.0E-02
5.7E+03
2.8E+03
3.0E+00
3.0E+00
9.2E+03

1.3E+09
2.0E+01
1.0E+01
1.1E+01

1.5E+00

1.5E+01

1.04E+Q2
2.4E+01
6.0E+00
7.0E+01
1.5E+01
2.2E+03
2.6E+04

1.0E+02
2.0E+02
1.0E+00
1.14E+02

3.0E-02
5.7E+03
2.8E+03
3.0E+00
3.0E+00
9.2E+03

1.3E+09
2.0E+01
1.0E+01
1.1E+01

Arsenic

3.0E-04

8.6E-06

1.04E+02
2.4E+01
6.0E+00
7.0E+01
1.5E+01
2.2E+03
2.6E+04

1.0E+02
2.0E+02
1.0E+00

1.14E+02

3.0E-02
5.7E+03
2.8E+03
3.0E+00
3.0E+00
9.2E+03

1.3E+09
2.0E+01
1.0E+01
1.1E+01

Cadmium

1.0E-03

2.5E-05

5.7E-06

1.04E+02
2.4E+01
6.0E+00
7.0E+01
1.5E+01
2.2E+03
2.6E+04

1.0E+02
2.0E+02
1.0E+00
1.14E+02

1.0E-03
5.7E+03
2.8E+03
3.0E+00
3.0E+00
9.2E+03

1.3E+09
2.0E+01
1.0E+01
1.1E+01

Cyanide

2.0E-02

8.6E-04

1.04E+02
2.4E+01
6.0E+00
7.0E+01
1.5E+01
2.2E+03
2.6E+04

1.0E+02
2.0E+02
1.0E+00

1.14E+02

1.0E-01
5.7E+03
2.8E+03
3.0E+00
3.0E+00
9.2E+03

1.3E+09
2.0E+01
1.0E+01
1.1E+01

Iron

3.0E-01

3.0E-01

1.04E+02
2.4E+01
6.0E+00
7.0E+01
1.5E+01
2.2E+03
2.6E+04

1.0E+02
2.0E+02
l.OE+00

1.14E+02

1.0E-02
5.7E+03
2.8E+03
3.0E+00
3.0E+00
9.2E+03

1.3E+09
2.0E+01
1.0E+01
1.1E+01

Lead | Manganese | Nickel

1.04E+02
2.4E+01
6.0E+00
7.0E+01
1.5E+01
2.2E+03
2.6E+04

1.0E+02
2.0E+02
1.0E+00
1.14E+02

O.OE+00
5.7E+03
2.8E+03
3.0E+00
3.0E+00
9.2E+03

1.3E+09
2.0E+01
1.0E+01
1.1E+01

2.4E-02

1.4E-05

1.04E+02
2.4E+01
6.0E+00
7.0E+01
1.5E+01
2.2E+03
2.6E+04

1.0E+02
2.0E+02
1.0E+00
1.14E+02

1.0E-02
5.7E+03
2.8E+03
3.0E+00
3.0E+00
9.2E+03

1.3E+09
2.0E+01
1.0E+01
1.1E+01

2.0E-02

1.4E-05

1.04E+02
2.4E+01
6.0E+00
7.0E+01
1.5E+01
2.2E+03
2.6E+04

1.0E+02
2.0E+02
1.0E+00

1.14E+02

1.0E-02
5.7E+03
2.8E+03
3.0E+00
3.0E+00
9.2E+03

1.3E+09
2.0E+01
1.0E+01
1.1E+01

Target Hazard Quotient/Risk
II
I 1

]]| Aluminum*

Cleanup Goal (mg/kg) II 1.8E+05

1
Antimony
7.4E+01

1.00E-06J
Arsenic1 ]̂
4.2E-01 I

1
Arsenic"'
3.5E+01

Cleanup Goal (mg/kg)

I 1 I 1 I
| Cadmium L Cyanide J
| 2.5E+02 L1-OE+03 |

1
Iron

5.6E+04

I I 1 I 1
7" LeadJ | Manganese

j 190 (240) L 4.3E+03
Nickel

3.6E+03

1Cleanup goal based on cancer endpoint.
2Cleanup goal based on noncancer endpoint.
3Lead cleanup goal based on DTSC's LEADSPREAD MODEL v.7 (DTSC 2002).
'Risk-based clean up goal exceeds soil saturation limit of 1 x 105 mg/kg.



DTSC Recommended Soil/Sediment Cleanup Goals
Lava Cap Mine Site-OU1

Recreationalist II Exposure Factors and Soil/Sediment Cleanup Goals

COPCs
Exposure/Toxicity Factors

Toxicity Factors
CSFora, (mg/kg-day)-1

CSFam (mg/kg-day)'1

RfD0,ai (mg/kg-day)

RfDsertnai (mg/kg-day)

RfD Miai (mg/kg-day)
General Factors
EF (days/year)
ED Adult (years)
ED Child (years)
BW Adult (kg)
BW Child (kg)
ATncarc (days)
ATcarc (days)
Soil/Sediment Ingestion Pathway
IR Adult (mg/day)
IR Child (mg/day)
Flsoil (fraction ingested)
IFSadj (mg-yr/kg-day)

Aluminum

1.00E+00

1.40E-03

1.0E+02
2.4E+01
6.0E+00
7.0E+01
3.3E+01
2.2E+03
2.6E+04

1.0E+02
1.0E+02
1.0E+00

5.25E+01
Soil/Sediment Dermal Contact Pathway
ABS (unitless)
SA Adult (cm2/day)
SA Child (cm2/day)
AF Adult (kg/cm2)
AF Child (kg/cm2)
SFSadj (mg-yr/kg-day)

1.0E-02
5.7E+03
4.3E+03
3.0E+00
3.0E+00
8.2E+03

Soil/Sediment Particulate Inhalation Pathway
PEF (m3/kg)
Inh Adult (m3/day)
Inn Child (m3/day)
InhFadj (m3-yr/kg-day)

1.3E+09
2.0E+01
1.QE+01
8.7E+00

Antimony | Arsenic

4.00E-04

4.00E-04

1.0E+02
2.4E+01
6.0E+00
7.0E+01
3.3E+01
2.2E+03
2.6E+04

1.0E+02
1.0E+02
1.0E+00

5.25E+01

1.0E-02
5.7E+03
4.3E+03
3.0E+00
3.0E+00
8.2E+03

1.3E+09
2.0E+01
1.0E+01
8.7E+00

1.5E+00

1.5E+01

1.0E+02
2.4E+01
6.0E+00
7.0E+01
3.3E+01
2.2E+03
2.6E+04

1.0E+02
1.0E+02
1.0E+00
5.25E+01

3.0E-02
5.7E+03
4.3E+03
3.0E+00
3.0E+00
8.2E+03

1.3E+09
2.0E+01
1.0E+01
8.7E+00

Arsenic I Cadmium I Cyanide

3.0E-04

8.6E-06

1.0E+02
2.4E+01
6.0E+00
7.0E+01
3.3E+01
2.2E+03
2.6E+04

1.0E+02
1.0E+02
1.0E+00
5.25E+01

3.0E-02
5.7E+03
4.3E+03
3.0E+00
3.0E+00
8.2E+03

1.3E+09
2.0E+01
1.0E+01
8.7E+00

1.0E-03

2.5E-05

5.7E-06

1.0E+02
2.4E+01
6.0E+00
7.0E+01
3.3E+01
2.2E+03
2.6E+04

1.0E+02
1.0E+02
1.0E+00

5.25E+01

1.0E-03
5.7E+03
4.3E+03
3.0E+00
3.0E+00
8.2E+03

1.3E+09
2.0E+01
1.0E+01
8.7E+00

2.0E-02

8.6E-04

1.0E+02
2.4E+01
6.0E+00
7.0E+01
3.3E+01
2.2E+03
2.6E+04

1.0E+02
1.0E+02
1.0E+00

5.25E+01

1.0E-01
5.7E+03
4.3E+03
3.0E+00
3.0E+00
8.2E+03

1.3E+09
2.0E+01
1.0EH-01
8.7E+00

Iron

3.0E-01

3.0E-01

1.0E+02
2.4E+01
6.0E+00
7.0E+01
3.3E+01
2.2E+03
2.6E+04

1.0E+02
1.0E+02
1.0E+00

5.25E+01

1.0E-02
5.7E+03
4.3E+03
3.0E+00
3.0E+00
8.2E+03

1.3E+09
2.0E+01
1.0E+01
8.7E+00

Lead | Manganese

1.0E+02
2.4E+01
6.0E+00
7.0E+01
3.3E+01
2.2E+03
2.6E+04

1.0E+02
1.0E+02
1.0E+00

5.25E+01

O.OE+00
5.7E+03
4.3E+03
3.0E+00
3.0E+00
8.2E+03

1.3E+09
2.0E+01
1.0E+01
8.7E+00

2.4E-02

1.4E-05

1.0E+02
2.4E+01
6.0E+00
7.0E+01
3.3E+01
2.2E+03
2.6E+04

1.0E+02
1.0E+02
1.0E+00
5.25E+01

1.0E-02
5.7E+03
4.3E+03
3.0E+00
3.0E+00
8.2E+03

1.3E+09
2.0E+01
1.0E+01
8.7E+00

Nickel

2.0E-02

1.4E-05

1.0E+02
2.4E+01
6.0E+00
7.0E+01
3.3E+01
2.2E+03
2.6E+04

1.0E+02
1.0E+02
1.0E+00

5.25E+01

1.0E-02
5.7E+03
4.3E+03
3.0E+00
3.0E+00
8.2E+03

1.3E+09
2.0E+01
1.0E+01
8.7E+00

II Cleanup Goal (mgVKg)
Target Hazard Quotient/Risk II 1 I 1 I 1.00E-06 1 1 | 1 | 1

|| Aluminum* | Antimony
Cleanup Goal (mg/kg) II 4.9E+05 | 2.0E+02

/Arsenic' | Arsenic1* | Cadmium | Cyanide
1 1 1 1 1 1

Iron" | Lead1

5.5E-01 | 7.1E+01 | 1.0E+03 | 1.7E+03 I 1.5E+05 | 2.4E+02
Manganese

1.1E+04
Nickel

9.6E+03

1Lead cleanup goal based on DTSC's LEADSPREAD MODEL v.7 (DTSC 2002).
2Cleanup goal based on cancer endpoint.
3Cleanup goal based on noncancer endpoint.
'Risk-based clean up goal exceeds soil saturation limit of 1 x 10s mg/kg.



DTSC Recommended Surface Water Cleanup Goals
Lava Cap Mine Site - OU1
Recreationalist I Exposure Factors and Surface Water Cleanup Goals

COPC

Exposure/Toxicity Factors

Toxicity Factors
CSForal (mg/kg-day)'1

RfDora, (mg/kg-day) [IRIS]

RfD(,enre, (mg/kg-day)
General Factors
ET (hrs/day)
EF (days/year)
ED Adult (years)
ED Child (years)
BW Adult (kg)
BW Child (kg)
ATncarc (days)
ATcarc (days)
Surface Water Ingestion Pathway
IR Adult (mg/day)
IR Child (mg/day)
IFSadj (mg-yr/kg-day)
Surface Water Dermal Pathway
SA Adult (cmz/day) [USEPA EFH, 1999]
SA Child (cm2/day) [USEPA EFH, 1999]
Kg (cm/hr) [USEPA RAGS E, 2001]
SWFSadj (cm-yr/kg)

Arsenic1

1.5E+00

1.0
1.04E+02
2.4E+01
6.0E+00
7.0E+01
1.5E+01
2.2E+03
2.6E+04

0
0

O.OOE+00

3980
3114

1.0E-03
2.61 E+03

Arsenic*

3.0E-04

1.0
1.04E+02
2.4E+01
6.0E+00
7.0E+01
1.5E+01
2.2E+03
2.6E+04

0
0

O.OOE+00

3980
3114

1.0E-03
2.61 E+03

Mercury0

1.0E-04

1.0
1.04E+02
2.4E+01
6.0E+00
7.0E+01
1.5E+01
2.2E+03
2.6E+04

0
0

O.OOE+00

3980
3114

1.0E-03
2.61 E+03

Target Hazard Quotient/Risk || 1.00E-06
|| Arsenic'

Cleanup Goal (ug/l) IL6.3E+01

1
Arsenic*

5.1 E+03

1 I!
Mercury5 1

1.7E+03 ||

1Cleanup goal based on cancer endpoint.
2Cleanup goal based on noncancer endpoint.
3Cleanup goal assuming mercury present as methylmercury

SWFSadj (cm-yr/kg) = (ED Child x SA Child / BW Child) + (ED Adult x SA Adult / BW Adult)
Hazard Cleanup Goal = (Target HI x BW Child x AT ncarc x 1000 ug/mg) / SA Child x Kp x ET x EF x 1 U1000cm3)
Risk Cleanup Goal = (Target Risk x AT care x 1000ug/mg) / (SF0 x EF x SWSFadj x Kp x 1 L/1000cm3)



DTSC Recommended Surface Water Cleanup Goals
Lava Cap Mine Site - OU1
Recreationalist II Exposure Factors and Surface Water Cleanup Goals

COPC

Exposure/Toxicity Factors

Toxicity Factors
CSFora, (mg/kg-day)"1

RfDorai (mg/kg-day)

RfDoermai (mg/kg-day)
General Factors
ET (hrs/day)
EF (days/year)
ED Adult (years)
ED Child (years)
BW Adult (kg)
BW Child (kg)
ATncarc (days)
ATcarc (days)
Surface Water Ingestion Pathway
IR Adult (mg/day)
IR Child (mg/day)
IFSadj (mg-yr/kg-day)
Surface Water Dermal Contact Pathway
SA Adult (cmz/day) [USEPA EFH, 1999]
SA Child (cm2/day) [USEPA EFH, 1999]
Kp (cm/hr) [USEPA RAGS E, 2001]
SWFSadj (cm-yr/kg)

Arsenic1

1.5E+00

1.0
1.04E+02
2.4E+01
6.0E+00
7.0E+01
3.5E+01
2.2E+03
2.6E+04

O.OE+00
O.OE+00

O.OOE+00

3980
4721

1.0E-03
2.17E+03

Arsenic*

3.0E-04

1.0
1.04E+02
2.4E+01
6.0E+00
7.0E+01
3.5E+01
2.2E+03
2.6E+04

O.OE+00
O.OE+00

O.OOE+00

3980
4721

1.0E-03
2.17E+03

Mercury0

1.0E-04

1.0
1.04E+02
2.4E+01
6.0E+00
7.0E+01
3.5E+01
2.2E+03
2.6E+04

O.OE+00
O.OE+00

O.OOE+00

3980
4721

1.0E-03
2.17E+03

I II I
(Target Hazard Quotient/Risk H1.00E-06I 1 | 1 |
| |̂ Arsenic1 | Arsenic^ | Mercury" j

[Cleanup Goal (ug/l) J| 7.5E+01 I 7.8E+03 L2.6E+03J

1 Cleanup goal based on cancer endpoint.
2Cleanup goal based on noncancer endpoint.
3Cleanup goal assuming mercury present as methylmercury

SWFSadj (cm-yr/kg) = (ED Child x SA Child / BW Child) + (ED Adult x SA Adult / BW Adult)
Hazard Cleanup Goal = (Target HI x BW Child x AT ncarc x 1000 ug/mg) / SA Child x Kp x ET x EF x 1 L/1000cm3)
Risk Cleanup Goal = (Target Risk x AT care x 1000ug/mg) / (SF0 x EF x SWSFadj x Kp x 1 L/1000cm3)



VERSION 7

Exposure Unit 1
Outdoor Worker Scenario

Revised 6/03

LEAD RISK ASSESSMENT SPREADSHEET
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

Outdoor Worker Scena

INPUT

MEDIUM

Lead in Air (ug/m3)

Lead in Soil/Dust (ug/g)

Lead in Water (ug/l)

% Home-grown Produce

Respirable Dust (ug/m3)

LEVEL

0.028

2320.0

15

0%

1.5

OUTPUT

Blood Pb, ADULT

Blood Pb, CHILD

Percentile Estimate of Blood Pb (ug/dl)

50th 90th 95th 98th 99th

3.3 5.9 7.0 8.6 9.7

18.0 32.9 38.9 47.3 53.8

Blood Pb, PICA CHILD 34.3 62.7 74.2 90.2 102.6

Blood Pb, OUTDOOR WORKE 4.1 7.5 8.9 10.9 12.4

PRG-99

(ug/g)
2417

255

128

1717

PRG-95

(ug/g)
3809

435

219

2699

EXPOSURE PARAMETERS

Days per week

Days per week, WORKER

units
days/wk

Geometric Standard Deviation

Blood lead level of concern (ug/dl)

Skin area, residential

Skin area, WORKER

Soil adherence

Soil adherence, WORKER

Dermal uptake constant

Soil ingestion

Soil ingestion, WORKER

Soil ingestion, pica

Ingestion constant

Bioavailability

Breathing rate

Inhalation constant

Water ingestion

Food ingestion

Lead in market basket

Lead in home-grown produce

cm2

cm2

ugfcm?

ug/cm?

(ug/dl)/(ug/clay)

mg/day

mg/day

mg/day

(ug/dl)/(ug/day)

unitless

m3/day

(ug/dl)/(ug/day)

I/day

kg/day

ug/kg

ug/kg

adults children

7

5

1.6

10

5700

3300

70

200

2900

200

0.0001

50

100

0.04

100

200

0.16

0.44

20

0.08

1.4

1.9

6.8

0.192

0.4

1.1

3.1

1044.0

PATHWAYS

ADULTS

Pathway

Soil Contact

Soil Ingestion

Inhalation, bkgrnd

Inhalation

Water Ingestion

Residential

Pathway contribution

PEF

3.8E-5

8.8E-4

2.5E-6

Food Ingestion, bkgrnd

Food Ingestion O.OE+0

ug/dl

0.09

2.04

0.05

0.01

0.84

0.23

0.00

percent

3%

63%

1%

0%

26%

7%

0%

Contruction

Pathway contribution

PEF

4.5E-5

1 .3E-3

1 .8E-6

ug/dl

0.10

2.92

0.03

0.00

0.84

0.23

percent

3%

71%

1%

0%

20%

6%

0%

Click here for REFERENCES

CHILDREN

Pathway

Soil Contact

Soil Ingestion

Inhalation

Inhalation, bkgrnd

Water Ingestion

typical

Pathway contribution

PEF

5.6E-5

7.0E-3

2.0E-6

Food Ingestion, bkgrnd

Food Ingestion O.OE+0

ug/dl

0.13

16.33

0.00

0.04

0.96

0.54

0.00

percent

1%

91%

0%

0%

5%

3%

0%

with pica

Pathway contribution

PEF

1.4E-2

ug/dl

0.13

32.67

0.00

0.04

0.96

0.54

0.00

percent

0%

95%

0%

0%

3%

2%

0%



VERSION 7

Exposure Unit 1
Construction Scenario

Default Media Concentrations

LEAD RISK ASSESSMENT SPREADSHEET
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

Construction Scenario

INPUT

MEDIUM

Lead in Air (ug/m3)

Lead in Soil/Dust (ug/g)

Lead in Water (ug/l)

% Home-grown Produce

Respirable Dust (ug/m3)

LEVEL

0.028

2320.0

15

0%

1000

OUTPUT

Blood Pb, ADULT

Blood Pb, CHILD

Percentile Estimate of Blood Pb (ug/dl)

50th 90th 95th 98th 99th

7.1 12.9 15.2 18.5 21.1

21.0 38.4 45.5 55.2 62.9

Blood Pb, PICA CHILD 37.4 68.2 80.8 98.1 111.7

Blood Pb, CONSTRUCTION 9.8 18.0 21.3 25.8 29.4

PRG-99

(ug/g)
870

215

117

595

PRG-95

(ug/g)
' 1371

368

200

935

EXPOSURE PARAMETERS

Days per week

units
days/wk

Days per week, construction

Geometric Standard Deviation

Blood lead level of concern (ug/dl)

Skin area, residential

Skin area, construction

Soil adherence

Soil adherence, constructio

Dermal uptake constant

Soil ingestion

Soil ingestion, construction

Soil ingestion, pica

Ingestion constant

Bioavailability

Breathing rate

Inhalation constant

Water ingestion

Food ingestion

Lead in market basket

Lead in home-grown produce

cm2

cm2

ug/cm2

ug/cm2

(ug/dl)/(ug/day)

mg/day

mg/day

mg/day

(ug/dl)/(ug/day)

unitless

m3/day

(ug/dl)/(ug/day)

I/day

kg/day

ug/kg

ug/kg

adults children

7

5

1.6

10

5700

5700

70

200

2900

200

0.0001

50

200

0.04

100

200

0.16

0.44

20

0.08

1.4

1.9

6.8

0.192

0.4

1.1

3.1

1044.0

PATHWAYS

ADULTS

Pathway

Soil Contact

Soil Ingestion

Inhalation, bkgrnd

Inhalation

Water Ingestion

Residential

Pathway contribution

PEF
3.8E-5

8.8 E-4

1 .6E-3

Food Ingestion, bkgrnd

Food Ingestion O.OE+0

ug/dl

0.09

2.04

0.05

3.80

0.84

0.23

0.00

percent

1%

29%

1%
54%

12%

3%

0%

Contruction
Pathway contribution

PEF
7.8E-5

2.5E-3

1.2E-3

ug/dl

0.18

5.83

0.03

2.72

0.84

0.23

percent

2%

59%

0%

28%

9%

2%

0%

Click here for REFERENCES

CHILDREN

Pathway

Soil Contact

Soil Ingestion

Inhalation

Inhalation, bkgrnd

Water Ingestion

typical

Pathway contribution

PEF
5.6E-5

7.0E-3

1.3E-3

Food Ingestion, bkgrnd

Food Ingestion O.OE+0

ug/dl

0.13

16.33

3.03

0.04

0.96

0.54

0.00

percent

1%

78%
14%

0%

5%

3%

0%

with pica

Pathway contribution

PEF

1 .4E-2

ug/dl

0.13

32.67

3.03

0.04

0.96

0.54

0.00

percent

0%

87%
8%

0%

3%

1%
0%



LEAD RISK ASSESSMENT SPREADSHEET
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

USER'S GUIDE to version 7

Exposure Unit 1
Residential

INPUT

MEDIUM LEVEL
Lead in Air (ug/m ) 0.028

(ug/g) 2320.0

Lead in Water (ug/l) 15

% Home-grown Produ 7%
(ug/rrO 1.5

OUTPUT

Percentile Estimate of Blood Pb (ug/dl)
50th 90th 95th 98th 99th

BLOOD Pb, ADULT 8.8 16.1 19.0 23.1 26.3

BLOOD Pb, CHILD 30.8 56.3 66.6 81.0 92.2

BLOOD Pb, PICA CHILD 47.2 86.2 101.9 123.9 141.0

BLOOD Pb, OCCUPATIC 2.6 4.8 5.6 6.8 7.8

PRG-99

(ug/g)
676

146

94

3475

PRG-95

(ug/g)
1063
247

159

5464

EXPOSURE PARAMETERS

Days per week
units

days/wk

Days per week, occupational

Geometric Standard Deviation

Blood lead level of concern (ug/

Skin area, residential

Skin area occupations
Soil adherence
Dermal uptake consta

Soil ingestion
Soil ingestion, pica

Ingestion constant

Bioavailability

Breathing rate
Inhalation constant

Water ingestion
Food ingestion
Lead in market basket

Lead in home-grown produ(

cm2

cm2

ug/cm2

(ug/dl)/(ug/

mg/day

mg/day

(ug/dl)/(ug/

unitless

m3/day

(ug/dl)/(ug/

I/day

kg/day

ug/kg

ug/kg

adult^childr

7
5

1.6

10

5700
2900
70

2900

200

0.0001

50

0

100

200

0.2

0.44

20

0.1

1.4

1.9

6.8

0.2

0.4

1.1

3.1

1044.0

en

PATHWAYS

ADULTS

Pathway

Soil Contact

Soil Ingestion

Inhalation, bkgrnd

Inhalation
Water Ingestion

Residential

Pathway contribution
PEF

3.8E-5
8.8E-4

2.5E-6

Food Ingestion, bkgrnd
Food Ingestion 2.4E-3

ug/dl

0.09

2.04

0.05

0.01
0.84

0.22

5.55

percent

1%
23%

1%
0%
10%
2%

63%

Occupational

Pathway contribution
PEF

1.4E-5

6.3E-4

1 .8E-6

ug/dl

0.03

1.46

0.03
0.00
0.84

0.23

percent

1%

56%

1%
0%

32%

9%

0%

Click here for REFERENCES

CHILDREN

Pathway
Soil Contact
Soil Ingestion

Inhalation
Inhalation, bkgrnd
Water Ingestion

typical

Pathway contribution
PEF

5.6E-5

7.0E-3
2.0E-6

Food Ingestion, bkgrnd

Food Ingestion 5.5E-3

ug/dl
0.13
16.33
0.00

0.04
0.96

0.50
^12.86

percent

0%
53%
0%

0%
3%

2%

42%

with pica
Pathway contribution
PEF

1 .4E-2

ug/dl
0.13

32.67
0.00
0.04

0.96

0.50

12.86

percent

0%
69%

0%

0%

2%

1%

27%



LEAD RISK ASSESSMENT SPREADSHEET
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

USER'S GUIDE to version 7

Operable Unit 1
Recreational I

INPUT

MEDIUM LEVEL

Lead in Air (ug/m ) 0.028

(ug/g) 2320.0

Lead in Water (ug/l) 15

% Home-grown Produ 7%

(ug/mj) 1.5

OUTPUT

| Percentile Estimate of Blpod^ Pb

BLOOD

BLOOD

BLOOD

BLOOD

Pb,

Pb,

Pb,

Pb,

ADULT

CHILD

PICA CHILD

OCCUPATIC

50th

8.3

19.6

24.2

4.0

90th

15.2

35.7

44.2

7.2

95th

17.9

42.3

52.4

8.5

98th

21.8

51.4

63.6

10.4

(ug/dl)

99th

24.8

58.5

72.4

11.8

PRG-99

(ug/g)
730

240

191

1825

PRG-95

(ug/g)
1142

405

322

2869

EXPOSURE PARAMETERS

Days per week

units

days/wk

Days per week, occupational

Geometric Standard Deviation

Blood lead level of concern (ugj

Skin area, residential

Skin area occupations

Soil adherence

Dermal uptake consta

Soil ingestion

Soil ingestion, pica

Ingestion constant

Bioavailability

Breathing rate

Inhalation constant

Water ingestion

Food ingestion

Lead in market basket

Lead in home-grown produc

cm2

cm2

ug/cm2

(ug/dl)/(ug/

mg/day

mg/day

(ug/dl)/(ug/

unitless

m3/day

(ug/dl)/(ug/

I/day

kg/day

ug/kg

ug/kg

adults children

2
5

1.6

10

5700

2900

3000

2900

3000

0.0001

50

0

100

200

0.2

0.44

20

0.1

1.4

1.9

6.8

0.2

0.4

1.1

3.1

1044.0

PATHWAYS

ADULTS

Pathway

Soil Contact

Soil Ingestion

Inhalation, bkgrnd

Inhalation

Water Ingestion

Residential

Pathway contribution

PEF
4.7E-4

2.5E-4

7.0E-7

Food Ingestion, bkgrnd

Food Ingestion 2.4E-3

ug/dl

1.09

0.58
0.01

0.00

0.84
0.22

5.55

percent

13%
7%

0%

0%

10%
3%

67%

Occupational

Pathway contribution

PEF

6.0E-4

6.3E-4

1 .8E-6

ug/dl

1.38

1.46

0.03

0.00

0.84

0.23

percent

35%
37%

1%

0%

21%

6%

0%

Click here for REFERENCES

CHILDREN

Pathway

Soil Contact

Soil Ingestion

Inhalation

Inhalation, bkgrnd

Water Ingestion

typical

Pathway contribution

PEF
2.4E-4

2.0E-3

5.6E-7

Food Ingestion, bkgrnd

Food Ingestion 5.5E-3

ug/dl

0.55

4.67

0.00

0.01

0.96

0.50

12.86

percent

3%
24%

0%

0%
5%

3%

66%

with pica

Pathway contribution

PEF

4.0E-3

ug/dl

0.55

9.33

0.00
0.01

0.96

0.50
12.86

percent

2%

39%

0%

L 0%

4%

2%

53%



LEAD RISK ASSESSMENT SPREADSHEET
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

Operable Unit 1
Recreational II

USER'S GUIDE to version 7

INPUT

MEDIUM LEVEL

Lead in Air (ug/m ) 0 028

(ug/g) 2320.0

Lead in Water (ug/l) 15

% Home-grown Produ 7%

(ug/nrO 1.5

OUTPUT

Percentile Estimate of Blood Pb (ug/dl)

50th 90th 95th 98th 99th

BLOOD Pb, ADULT 8.3 15.2 17.9 21.8 24.8

BLOOD Pb, CHILD 19.6 35.7 42.3 51.4 58.5

BLOOD Pb, PICA CHILD 24.2 44.2 52.4 63.6 72.4

BLOOD Pb, OCCUPATIC 4.0 7.2 8.5 10.4 11.8

PRG-99

(ug/g)
730

240

191

1825

PRG-95

(ug/g)
1142

405

322

2869

EXPOSURE PARAMETERS

Days per week

units

days/wk

Days per week, occupational

Geometric Standard Deviation

Blood lead level of concern (ug/

Skin area, residential

Skin area occupations

Soil adherence

Dermal uptake consta

Soil ingestion

Soil ingestion, pica

Ingestion constant

Bioavailability

Breathing rate

Inhalation constant

Water ingestion

Food ingestion

Lead in market basket

Lead in home-grown produ<

cm2

cm2

ug/cm2

(ug/dl)/(u&

mg/day

mg/day

(ug/dl)/(ugj

unitless

m3/day

(ug/dl)/(ugy

l/d,ay

kg/clay

ug/kg

ug/kg

adultqchildr

2
5

1.6
10

5700

2900

3000

2900

3000

0.0001

50

0

100

200

0.2

0.44

20

0.1

1.4

1.9

6.8

0.2

0.4

1.1

3.1

1044.0

3n

PATHWAYS

ADULTS

Pathway

Soil Contact

Soil Ingestion

Inhalation, bkgrnd

Inhalation

Water Ingestion

Residential

Pathway contribution
PEF

4.7E-4

2.5E-4

7.0E-7

Food Ingestion, bkgrnd

Food Ingestion 2.4E-3

ug/dl

1.09

0.58

0.01

0.00

0.84

0.22

5.55

percent

13%

7%

0%
0%

10%

3%

67%

Occupational

Pathway contribution

PEF

6.0E-4

6.3E-4

1.8E-6

ug/dl

1.38

1.46

0.03

0.00

0.84

0.23

percent

35%
37%

1%
0%

21%

6%

0%

Click here for REFERENCES

CHILDREN

Pathway

Soil Contact

Soil Ingestion

Inhalation

Inhalation, bkgrnd

Water Ingestion

typical

Pathway contribution
PEF

2.4E-4

2.0E-3

5.6E-7

Food Ingestion, bkgrnd

Food Ingestion 5.5E-3

ug/dl

0.55

4.67

0.00

0.01

0.96

0.50

12.86

percent

3%
24%

0%

0%

5%
3%

66%

with pica

Pathway contribution

PEF

4.0E-3

ug/dl

0.55

9.33

0.00

0.01

0.96

0.50

12.86

percent

2%

39%

0%

0%

4%

2%

53%
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1 PROCEEDINGS »

2 MR. HODGE: I'm Don Hodge with the Environmental

3 Protection Agency in our Office of Community Involvement,

4 and I work in public participation processes like this one.

5 That's my role here. I'm going to try to facilitate this

6 meeting and make sure that your needs are met and that we

7 provide you with what you're looking for tonight to the

8 extent that we can, and we make sure that, and this is the

9 main purpose of tonight's meeting, that we make sure that we

10 are getting your ideas and your thoughts about what we're

11 doing here.

12 So this is an official public hearing about a part

13 of the Lava Cap Mine Superfund Site, and the purpose is for

14 us to record your comments about the plan that we're

15 proposing.

16 So again, I want to welcome all of you and I want

17 to introduce, standing in the back here, Dave Seter, he's

18 the project manager for the Lava Cap Mine Superfund Site for

19 the EPA. And the plan for tonight is that Dave would like

20 to present a basic sketch, a basic outline, of what we're

21 doing for this part of the site just so that everyone here

22 has the same basic pool of information. You may have also

23 seen the proposed plan that we mailed out, if not, we have

24 more on the back table in the lobby there.

25 And then after that, we'll open it up for your

PETERS SHORTHAND REPORTING CORPORATION
3336 BRADSHAW ROA1J. bUITE M]. SACRAMbN TO. CA "5827 / (916) 362-2345



1 comments. And if you have a question and we can clarify or

2 answer a question briefly, we'll try to do that. If you

3 have comments that we can't and we just have to take back to

4 the office and think about it and work into our planning

5 process, we may not be able to address everything tonight.

6 But, again, the main purpose is for us to hear

7 from you to make sure that your thoughts are recorded. So

8 we may not address every — or we may not solve every issue,

9 but if you have a question that we can't answer, we'll try

10 to do that.

11 So I hope you've all signed in. If you haven't,

12 if you could make a time sometime tonight to sign in, that

13 way we will know who is here and we can make sure that

14 you're on our mailing list. And, again, I appreciate you

15 coming out tonight.

16 MR. SETER: Thank you. There are copies of the

17 overhead in the back, so I don't know whether you all got a

18 copy. If you didn't, certainly on the way out or if someone

19 wants to raise your hand if you want a copy now, we can

20 probably provide you one.

21 This is one of the series of meetings we've held

22 and most of our other meetings have been describing what

23 we've found at this particular site. The Lava Cap Mine is

24 more than just a mine, there are other areas that are

25 affected. Tonight, though, we're talking about the cleanup

PETERS SHORTHAND REPORTING CORPORATION
''336 BRADSHAW ROAD. SUITE 241). SACRAMENTO. CA 95827 / (916) 362-2345



1 of the mine itself. I did put up one of the poster boards',

2 this is a document that's available in the library. I know

3 it's not easy for everyone to see, but I would encourage

4 everyone to take a look at the map, if you haven't done so

5 already.

6 The mine area that we're talking about basically

7 is when you come off Idaho-Maryland Road and come down Lava

8 Cap Mine Road, you run straight into the mine area. And

9 we're dealing with the area from that point to the

10 intersection of Greenhorn Road with Little Clipper Creek.

11 Now, another part of the site extends down beyond

12 the south of Greenhorn Road and we will be addressing that

13 in a future meeting, but for tonight we're talking about the

14 mine area in particular.

15 And we also have some photos. I know that most of

16 you probably have never been to the site, and so it's just

17 good to have a little visual as to what it looks like.

18 That's probably a little clearer in the back. But I'll go

19 over some of the history briefly.

20 Gold and silver mining started at the Lava Cap

21 Mine around 1860 and initially it was on a very small scale.

22 For a period of time starting in 1918 there was no mining.

23 Then in 1934 the operation started up again in a much more

24 intensive scale. And so it's during the period of time,

25 1934 to 1943, when most of the ore was mined and crushed and
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1 most of the gold and silver was extracted. .*

2 Now, the thing that happened was the native ore

3 was very high in arsenic and so the milling process ground

4 that material up to a very fine powder and the material was

5 then passed through a floatation process to remove most of

6 the gold and silver. The tailings, which was the remnants

7 of the milling process, were then dumped into the adjacent

8 ravine, which happened to be the Little Clipper Creek stream

9 channel, and that's how this whole problem started.

10 During that same period, 1934 to 1943, a crude log

11 dam was built at the very base of the area, and here I'll

12 show you the remnants of that log dam. The log dam used to

13 extend all the way across that area, and you can see some of

14 the logs sticking up almost like match sticks. Well, that

15 dam was built during that period of time to try to hold the

16 tailings in place. It didn't entirely succeed. Even after

17 mining ceased in 1943, the site still caused an impact. As

18 early as 1979, the State of California issued a cleanup

19 order to the owner of the mine, because this dam already

20 started to leak some tailings.

21 And then in 1997, in January, there was a winter

22 storm that caused all this damage, it knocked out that upper

23 half of the log dam. Approximately 10,000 cubic yards of

24 those tailings moved downstream further into the drainage,

25 and so that's what created the problems to the south. And
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1 not entirely though, because Lost Lake was originally built

2 with the tailings and those of you who are curious to

3 continue with the site, that will be the next part of our

4 cleanup plan, how are we going to deal with that material

5 down there.

6 EPA did do some emergency work to stabilize this

7 material, but we determined that some additional work was

8 necessary to keep it in place, and that's why we're here

9 today. We've done a number of studies, and today we're

10 telling you what our proposal is to clean up this part of

11 the site.

12 As Don mentioned, we're looking for a few

13 comments. Now, there is a number of ways you can comment.

14 There's tonight's hearing, there is a written comment

15 period, you can send your written comments. You can send an

16 e-mail comments. We have our e-mail addresses on the fact

17 sheet. There is even an 800 phone number you can call.

18 And I just wanted to emphasize, we're going to try

19 to cover as many facts as we can tonight, but just because

20 of how complex the process is, I probably won't be a hundred

21 percent complete. That's why we have in the libraries an

22 information repository where we have feasibility studies,

23 where all this material comes from, and we also have what we

24 call the Administrative Record for the site that has all the

25 investigations that were done, it has some comments from
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1 interested parties regarding the cleanup, a number of .*

2 documents that might be of interest to you if you' re trying

3 to research the history and delve for yourself into some of

4 these issues that I'm just going to cover very briefly,

5 because I really only have a short period of time.

6 So in the handout, there is a timeline that I just

7 went over, and you can certainly peruse that at your

8 leisure.

9 I want to talk a little bit about how for the mine

10 area we further divide up the site. Now, and this is

11 because each one of these phases of cleanup are slightly

12 different. There are some residences on site, there are

13 four in total. One of them is probably going to have to be

14 demolished as part of the cleanup, but the other three have

15 some arsenic in the soil around the residences that is

16 contaminated with arsenic.

17 The second category deals with where most of the

18 processing and waste disposal occurs, so it talks about the

19 mine building, the tailings, waste froth, which is the

20 material, more of the overburden that didn't have the gold

21 in it. That was discarded off to the side and wasn't

22 actually put through the mill, so it's a larger fraction, a

23 very large gravel. And then we have some surface water

24 impacts that I will talk about.

25 Then the third phase talks about Little Clipper
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1 Creek, from the base of that damaged log dam, you see, down

2 to Greenhorn Road.

3 And, incidentally, as we're going along, if

4 something isn't clear, again, feel free to just pipe in.

5 I'm just going to try to go through the material.

6 Now, there's a diagram up to the right, to my

7 right, of the podium that is similar to this, but I thought

8 a picture is worth a thousand words. And so we' 11 kind of

9 take a look at this as well, and it will describe to you a

10 little more visually what we're talking about.

11 So we have the four residences that I'm talking

12 about are here, here, here, and one of them is here. This

13 is the one that's very close to the tailings and the waste

14 rock area. This is the one that's probably going to have to

15 be demolished.

16 The mine buildings I'm talking about are up here.

17 You see mill building, the assay building, the cyanide

18 building. The waste disposal area is this area here, here's

19 the log dam that I've shown you before. This area, a little

20 bit up gradient, is about five acres in size, it contains

21 tailings, atnd that's about 50,000 cubic yards of material.

22 And I did it on my calculator this afternoon, so 50,000

23 cubic yards, I guess a football field is about 50 by 100,

24 that would be about 30 feet high in tailings. So a football

25 field 30 feet high would be about 50,000 cubic yards of
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1 tailings. •*

2 Then this area back here there is a lot of waste

3 rock, but in terms of area, that's a little bit larger area,

4 it's about 5.9 acres, and I guess you could say about

5 160,000 cubic yards of material up there.

6 Now, a little bit about surface water. This

7 little blip here that says adit discharge. There was a

8 horizontal opening to the mine that's known as an adit and

9 that continues to drain water. It drains year round, so

10 it's not even just a seasonal flow, there's a flow year

11 round. The flow does increase in the winter. That's

12 definitely contaminated with arsenic, so we need to collect

13 that and treat it. At the base of the log dam, there's

14 contaminated water coming out because the tailings

15 themselves are saturated and they are releasing some arsenic

16 over time.

17 Now,, one of the other complications of this

18 project, because we have to separate the clean from the

19 dirty water, there is a lot of clean water that is just

20 washing over these tailings. And one of the reasons this

21 diversion was created back in 1997 was to try to eliminate

22 some of the water that is washing over the tailings and

23 keeping them saturated. So there's two aspects to the

24 surface water, one is keeping the clean water clean and the

25 other is collecting the dirty water for treatment.
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1 Now, this graphic doesn't show the Little Clipper

2 Creek portion, because it's really dwarfed in scale, but

3 this particular poster board shows the area of the creek

4 south of the dam, and this is Greenhorn Road. This is Tensy

5 Lane. And this blue area is where we think the tailings

6 have been deposited along Little Clipper Creek. I think we

7 were saying that was about 2,000 cubic yards of tailings.

8 It's a little bit — yes, certainly considerably less

9 material than is up at the mine, but still along this

10 corridor.

11 Lost Lake is another mile south of Greenhorn Road.

12 So this gives you a sense of how far the damaged gravel.

13 And on the back poster board you will see a list

14 of technologies and cleanup options. We had to look at a

15 number of technologies, but how do you deal with this

16 material, how do you deal with the contaminated soil, how do

17 you deal with the sediment, how do you deal with the water.

18 There are a number of technologies you can use. The

19 feasibility study goes into them in a lot of detail. And

20 there are so many technologies we needed a way for figuring

21 out what are you going to do at this site. And the process

22 that's actually called out in their regulations is

23 essentially this, you have a number of criteria we need to

24 apply to sort of rank these alternatives relative to one

25 another.
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1 Now, in order for us to propose any cleanup

2 alternative, it has to meet what are called those threshold

3 criteria. So it has to be protected, you can't just propose

4 something just for the heck of it and it's not protective

5 and just walk away. It has to be protective and it has to

6 ,comply with state and federal requirements. There is a

7 whole series of regulations dealing with water quality, how

8 you build a landfill, et cetera, that we're required to

9 meet. Just because we're the federal government, doesn't

10 mean we can ignore state law. We have to follow state law

11 and regulations also.

12 Now, balancing criteria will become a little more

13 clear as I go through some of the following slides, but

14 those are really how do you compare. Well, you look at the

15 costs and how effective they are, you look at the

16 construction impacts while you're building them, those sorts

17 of things.

18 So we're up to this part of the process now.

19 These last two have to do with the meeting tonight and we

20 have a 30-day comment period. Really, once we present what

21 we think is a good idea, we're looking for state acceptance,

22 we're looking for community acceptance. And so part of the

23 process is we take comments, we're required to formally

24 respond. So whether it's written comments or an oral

25 comment you make tonight, we have to come out with a
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1 response and say, yes, we agree, no, we disagree for this/

2 reason, et cetera. So those are what are called modifying

3 criteria. So we could, you know, if we get enough comments

4 to say, oh, you're doing the wrong thing, you should do

5 something else, we don't have to go with this, we can go

6 with something else.

7 Okay. Well, I think I will go into some of these

8 matrixes which are a little complicated. But what I've

9 tried to do is highlight the areas where we see differences.

10 Now, this is in your handout. There is also a version of

11 this in the original fact sheet that was mailed out. So you

12 can refer to either one of those. But, again, we broke this

13 down into three areas. The first one is talking about those

14 residences I mentioned earlier.

15 You will see Alternative 1-3 and 1-4, you may say

16 where is 1-1 and where is 1-2. We deliberately have left

17 out, 1-1 is no action. Under Superfund, we're required to

18 include no action as an alternative, leave things as they

19 are. But if that's not protective, if we decide there's a

20 risk to health, we can't do that. So that's been

21 eliminated.

22 1-2 was institutional controls only, and

23 institutional controls are land-use regulations. For

24 example, if you did leave the material where it is now, you

25 would tell the property owners along Clipper Creek, well,
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1 you can't disturb that material, I mean you can't ever make

2 use of that part of your property. Similarly to the

3 residences at the mine, if we don't clean up the yards, we

4 would have to tell people, oh, no planting gardens, no

5 letting your kids play in the yard, no letting your dog run

6 in the yard. So we eliminated that too because we don't

7 think that' s protective either.'

8 So what we're left is typically what things can we

9 do. We can either dig up the material or cover it up, and

10 that's what you see here. And they are very similar, they

11 both are a way to protect people using both these

12 alternatives, but where we think the differences lie is if

13 you dig up the material, it's more effective because you're

14 just physically taking it away, you're taking it out of the

15 yards, and you don't have to worry about telling people 50

16 years from now you cannot let your kids play in the yard,

17 you cannot let your dogs play in the yard, you can't plant

18 vegetables.

19 The advantage to capping is less construction

20 impact, it's easier to come in with large material and

21 spread it around. You're not excavating the contaminated

22 material, you have less issues with the material blowing

23 around, so that's in it's favor.

24 But when you look at the overall implementability,

25 which is almost a cash fall, but the excavation is more
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1 implementable as a cleanup because we don't have to have .*

2 these land-use restrictions. We don't have to rely on other

3 people to implement the cleanup for us. Once we take up the

4 material and put it away, things are pretty safe.

5 The costs, I wanted to explain. Some of you might

6 know what present value means is. We're supposed to compare

7 the cost of all these alternatives. So the 50-year present

8 value would be how much money do you have to put in the bank

9 today to build it and pay to maintain it for 50 years. So

10 that's where we come up with the comparison. They're very

11 close in costs, so apparently it wasn't a factor in our

12 decision making.

13 But, again, as I will get to later, among these of

14 our preferences were one for excavating material.

15 I'm going to skip directly to Little Clipper

16 Creek, because that's a little less complicated too. It's a

17 similar situation. What we have done is we've said we're

18 not going to choose no action, we're not going to choose

19 these land-use restrictions, we need to do something

20 physical. And, again, it's the same two options, do you cap

21 the material and put a clean layer over it or do you dig it

22 up. And, atgain, it's a very similar argument. Taking it

23 away is more effective in the long term, because, again,

24 you're taking it away from the people's yards and the stream

25 channel. It's a little more disruptive in the short term,
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1 although I have to say in this case when you're capping ttie

2 material, you also have to do some flood control which is a

3 little bit invasive, so it's probably a less natural-looking

4 channel.

5 And, again, we just think that the Alternative 3-4

6 is more implementable. It's also cheaper. Now, there is an

7 error in the fact sheet, the fact sheet says capping the

8 material is cheaper, but that's not the case. Excavating is

9 cheaper because this other half million comes from flood

10 control. It's a little more expensive to try to control the

11 floods than it is to dig up the material and take it away.

12 MR. HAUSSLER: So would there be any

13 channelization if you excavated the stuff out of there.

14 MR. SETER: You know, we would probably have to do

15 some regrading and reshaping, just because if you take out

16 more material from one part, then now you have a big hole.

17 So to make the creek flow, you would probably have to do

18 some reshaping. But it would be more natural in appearance

19 than if you had to build a flood control channel, for

20 example.

21 Okay. Now we get to the more expensive part,

22 which is dealing with that big body where we.'re dealing with

23 the mine buildings and the waste material. And, again,

24 you'll see, if you look at the proposed plan, again, you'll

25 see a number of alternatives. You will see four, and you
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1 only see two up here. And I'm going to go through those •'

2 rationale a little bit. Again, we're not doing no action

3 and we're not doing these land-use controls.

4 We also have included in our analysis Alternative

5 2-6, which is digging all the material up, hauling it off to

6 some other landfill. We're saying that is basically

7 unimplementable because other sites where we have tried to

8 do that, you have another community that wants to know why

9 are you sending your waste into our community. It almost

10 never works, there is always political issues involved with

11 that, and it's very difficult to implement. It's also,

12 again, 50,000 cubic yards of tailings, if you use a 20 cubic

13 yard dump truck, that's 2,500 truckloads. A lot of material

14 has to go out either on Tensy Lane, Greenhorn Road, it has

15 to go somewhere. That's a lot of truckloads to haul through

16 the neighborhood.

17 We haven't talked about the 2-4 option here

18 because that involves solidifying part of the waste, and we

19 don't really think it's that different. If you don't

20 solidify the waste, you have to build a slightly larger

21 containment structure or buttress, and I didn't include it

22 for further analysis because it's so similar, to the other

23 two we're talking about here.

24 So anyway, without further ado, the ones that we

25 really considered the most seriously were these
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1 Alternatives, 2-3 and 2-5. And the basic difference is tlfat

2 Alternative 2-3 caps the tailings in place where they are.

3 Alternative 2-5 digs them up, creates a new landfill cell on

4 the property, most likely in the area where the mine

5 buildings are located.

6 They both have the same options for treating

7 water, for diverting the clean surface water, collecting and

8 treating the dirty water. So they both have that in common.

9 And, again, we think they are both protective. We think

10 they both comply with state and federal law, we think

11 they're both effective.

12 The one potential difference is the new disposal

13 cell has an underliner, so it has a lower liner, you put the

14 tailings on top of it, it has an upper liner. The lower

15 liner is intended to keep water from seeping through the

16 tailings into the ground. The upper liner is intended to

17 keep rainwater from coming into the material. If you cap

18 the material in place, there's no way of putting an

19 underliner. So there's still some water that might seep

20 into the ground, seep down towards the log dam. And, again,

21 there's an issue with short-term effectiveness. Short-term

22 effectiveness again means construction impacts, that's

23 probably an easier way to say it.

24 To dig up 50,000 cubic yards of material and move

25 it to another part of the site, first of all, it's very

PETERS SHORTHAND REPORTING CORPORATION
3336 BRADSHAW ROAD SUITE 240, SACRAMENTO CA 95827 / (916) 362-2345



20

1 saturated, you have to go through what's called a dewatering

2 process. Dewatering takes time. Also when the material is

3 dry, it's very much like baking flour, if you step in the

4 material, it becomes airborne very easily. Our concerns are

5 having that amount of material, you might create some

6 airborne dispersion. It's also a little more difficult in

7 terms of the engineering to dig out that stream channel. As

8 you saw in the photo of the log dam, you have to remove all

9 of that material. The natural stream channel is much deeper

10 and much more deeper in a V shape.

11 So we think capping in place is more

12 implementable. It's slightly cheaper, when you look at the

13 capital costs, which is the capital costs of actually

14 building the thing. Let me see, I have the figures here,

15 let me put that up. Okay, so to cap the tailings in place,

16 what we're also going to do is replace that crumbled log dam

17 with a rock buttress, which is a big, big pile of rocks.

18 I'll show you a drawing of that in a minute. Without the

19 water treatment, it costs $4.5 million, and then to excavate

20 the material to create a new cell, it costs 7.5 million to

21 construct.

22 So the construction costs are much higher to build

23 a new cell. As you cost it out over 50 ̂years, the cost

24 would come closer, and that's mainly because you still have

25 to treat the1, water under both of those options, and the
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1 costs just become very similar as you go out 50 years. t

2 So I'm going to put up a graph. And this is what

3 kind of explains again in visual terms of what I'm saying.

4 AUDIENCE MEMBER: So that's water treatment in

5 perpetuity is what you're talking about?

6 MR. SETER: Water treatment as long as — yes, as

7 long as the water has arsenic in it, which is for the

8 foreseeable future. You would have to say, yes.

9 Let's see, so depending on how much water you need

10 to treat, now this is something else I can go into, if

11 anybody is interested, but the range would be about 64,000

12 to 110,000 a year to treat the water.

13 Now that figure is based on a conventional

14 treatment process, which means a coagulation/filtration

15 process. You would have to add a ferric chloride coagulant,

16 and what that does is it causes the arsenic to agglomerate,

17 it causes it to come into larger masses and settle out.

18 It's a little bit energy intensive, it's material intensive,

19 because you have to add the ferric chloride, you generate

20 the sludge that you have to dispose of.

21 What we would like to consider is some innovative

22 technologies. And if you can reduce the amount of water you

23 have to treat, you might get by with technology. There is a

24 zero-valiance iron, for example, that would work much like a

25 filtration system. The water goes through the filter, all
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1 the chemical reactions happen in the filter bed itself, you

2 don't need coagulant, that would be much cheaper. But we

3 really, until we can go out there and do a pilot study and

4 test that kind of technology, we have to cost out what's the

5 most conventional. So we're hoping that some money can be

6 saved if we get a little creative.

7 So, again, this is a figure of what the cleanup

8 would look like as we're proposing it now. Now, this area

9 here where the tailings are located, that would have the

10 cap, that would be the cap in place. This area where

11 roughly the log dam used to be would be a rock buttress, and

12 I'm going to show you a diagram of that. In fact, I'll show

13 it up here, I'll put it up here. And, again, there is a

14 drawing of this in the fact sheet, but that's the drawing at

15 the bottom of what a rock buttress would look like. It

16 would be fairly large in size, it would be much wider than

17 the log dam mass. It would have, and I think this is an

18 opportunity to talk about the cap a little bit too.

19 The cap that we're proposing would have the

20 tailings, it would have a sand layer, it would have what's

21 called a high-density polyethylene membrane, which is a form

22 of plastic. It's a membrane that's typically used as a

23 water barrier. There would be a soil cover on top of that

24 high-density polyethylene barrier. And then there would be

25 vegetation on top of the soil.
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1 But more to the point of the buttress, there would

2 be this sand section which would collect any leachate that

3 was generated through the tailings. So leachate being water

4 that is dropping out of the tailings, whether it comes in

5 from rainfall or if it's water that's currently in the

6 tailings that wants to come out due to gravity. So that's

7 what a buttress would look like roughly, and that would be

8 again in this location.

9 This other circled area up here is where the waste

10 rock is currently. I didn't talk a lot about the waste

11 rock. But the waste rock isn't really a threat like the

12 tailings are, it's very large material. But it needs to be

13 shaped to shed the rainwater, it needs to be capped, because

14 there probably are some fine materials interspersed with the

15 rock, and we just want to try to keep it all in place, if

16 possible. So this area would be recontured, we would have

17 the soil cover, and it again would have vegetation growing

18 on top of it.

19 The two points where we would be collecting water

20 for treatment are down here at the buttress. I showed you

21 this sand drain where water would be collected. And then at

22 the head, which is right here, and here's our treatment

23 plant.

24 And we don't show the residences or the creek,

25 that's pretty simple, just digging up the material and
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1 putting in clean fill, that's fairly obvious. »

2 I also will show you on the overhead. We talked

3 about the buttress a little bit, but I also wanted to talk a

4 little bit about Little Clipper Creek. And so in order to

5 keep the creek from pouring over the tailings like it used

6 to do once upon a time, we have to build a flood control

7 channel, and that would be located over here. Let's see,

8 these are a little hard for everybody to see, I think.

9 But the creek currently comes down on the east

10 side of the tailings, and we want to keep it there, but the

11 current flood control structure isn't big enough. So this

12 would have to be big enough to accommodate a hundred-year

13 flood event. In comparison, the event that washed out that

14 log dam back in 1997 was probably only what a 20-year, about

15 a 20-year frequency storm. So we need to build something

16 much larger than what damaged the log dam before.

17 And this is basically what it would look like. It

18 would not be very natural in appearance, but would do that

19 job. It's much larger than what the creek looks like now,

20 it would just be obvious that it's a flood diversion

21 channel. But, again, this would only go the length of the

22 mine property. By the time the creek catches the area below

23 the dam, that would no longer be necessary because we're

24 taking out those tailings.

25 Okay. And, again, this is in the feasibility
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study, for those of you who are really interested in delving

into it.

Now, this is a view of what would be a new cell,

if you constructed a new landfill cell on the site. It's

showing a lower liner, it's showing an upper liner. This

one is known as a ATP Geomembrane. The one where we kept

the tailings in place would be missing this underliner. It

also would not have this lower leak detection system,

because we would only be collecting the leachate from the

tailings. So there are some differences between the two

types of landfill.

MR. DYER: What's the life expectancy of the

. underlying membrane? .

MS. SETER: At least a hundred years, I believe.

I'm looking, I have some of my consultants in the audience

here too. I believe — if you talk to the manufacturers,

they say more than a hundred years, but obviously the

materials haven't been around for a hundred years.

These are obviously issues and these are things

everybody would want to consider. And in each of these

examples there's a membrane, so you have to consider that

equally for the two alternatives.

There are maintenance costs associated with many

of these landfill cells. So they do have to be periodically

repaired, monitored. So we're not saying you can walk away
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1 from it today, there's an intent to put a plan in place to

2 monitor the situation. - •

3 AUDIENCE MEMBER: Could the cost of the

4 maintenance be included in your costs?

5 MR. SETER: Yes, they are.- And I don't know how

6 many of you have access -to the materials in the library, but

7 there is a cost table, and you are certainly welcome to come

8 up and look at it after the presentations But what we have,

9 let me see,, for operation, annual operation and maintenance

10 costs about 67,000 dollars annually. And again, that

11 wouldn't neicessarily be all in one year, it would average

12 out. So in one year you might need to do more work than

13 another year. So the thing is averaging out over 50 years,

14 you don't need to replace material every year, but some time

15 during that 50 years you might need to do some repairs.

16 I'm sorry, a question.

17 AUDIENCE MEMBER: My understanding is that the EPA

18 passes off the responsibility for monitoring and so forth to

19 the state at some point. What sort of legal document to you

20 draw up with them to make it enforceable.

21 MR. SETER: There is an arrangement that is part

22 of our operating regulations and we have operating

23 regulations, and again, it's kind of an unwieldy name, but

24 it's called the National Contingency Plan, NCP regulations.

25 It says that after a cleanup is called operational and'
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1 functional, once everybody has looked at it and says it's

2 working, the state takes over what's called operation and

3 maintenance. So they would then start assuming those costs.

4 Now, that's what the regulations say, it doesn't

5 just happen automatically. The EPA and the state have to

6 enter into a legal agreement that is called the State

7 Superfund Contract, where some of it is negotiable, some of

8 it is less negotiable, but we basically agree EPA is going

9 to spend this much on construction, this is when the state

10 takes over, this is how much the state recognizes they have

11 to pay.

12 Typically we get a much better handle on the cost

13 once we've done a more detailed design. What you will see

14 in the feasibility study is a conceptual design, and so

15 we'll have a much better handle on costs once we do the

16 final design. But that is an issue for the state and

17 we're — one of the modifying criterias is state acceptance,

18 and that's one of the things the state needs to consider is

19 how much is this going to cost in the long run to operate.

20 AUDIENCE MEMBER: Do they ever refuse?

21 MR. SETER: I don't know of any case where they've

22 refused. There have been some difficult negotiations.

23 Because everybody wants the cleanup to happen. The thing is

24 these materials, you can't just leave them in their current

25 condition, another 20-year storm or 30-year storm or 40-year
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1 storm will, come along and wash the tailings further down*

2 So something has to be done. So we generally are able to

3 negotiate something, and again, that is one of the reasons

4 state acceptance is one of our modifying criteria. If they

5 think something is cheaper or better, they're going to tell

6 us that.

7 AUDIENCE MEMBER: But so then in like year 10, the

8 EPA could actually say you' re not doing this and sue the

9 state or how does that work.

10 MR. SETER: No, we wouldn't sue. I don't know

11 what, reopen — there is typically reopen areas in these

12 contracts if something isn't going according to plan, we

13 have to discuss. If something wasn't being done properly

14 and it was creating a hazard, we probably would end up doing

15 an emergency response. EPA probably would go ahead and

16 spend the money to correct the situation. So fortunately I

17 don't know of any situations like that where that has

18 happened, but there are mechanisms, there are a lot of ways

19 that we can address new contamination or something, if

20 something happens that the state can't control, we would be

21 on the hook to still do that. We can't totally walk away

22 from it.

23 Yes.

24 MR, TAYLOR: We had this meeting a year ago and we

25 had a lot of different options and costs and stuff, and sort

PETERS SHORTHAND REPORTING CORPORATION
>33ft BRADSHAW ROAD. SUITE 240. SACRAMENTO. CA "5827 ' (916) 362-2345



29

1 of at the end of the meeting, it was, you know, we had all

2 these great sort of plans, but there was no money. Now,

3 we're coming back here, and where did you get the money? I

4 mean you have the money to fund this project?

5 MR. SETER: We don't have the money yet. We

6 actually don't get in line for money until we've completed

7 our design. So there are a number of other sites that are

8 going into construction like us, we have to get in line and

9 ask for money, and then, if there's not enough money to go

10 around, someone back in Washington has to make a decision

11 who gets the money and who doesn't. And I don't know that

12 we've reached that situation yet. I think this year it will

13 be interesting to see because the budget is tight. It will

14 be interesting to see this year if sites that are asking for

15 money get it or not. We probably wouldn't be in

16 construction here until a year from now. So there is a

17 little bit of window, but it's just hard to say right now.

18 Which basically brings me to the next step, and

19 I'm drawing my part of the presentation to a close here, and

20 then we'll take some public comment. But this is where

21 we're at. So I've tried to in a condensed version give you

22 what we're proposing to do and, again, there are many other

23 ways to read about that.

24 And the 30-day public comment period is officially

25 open. There are a number of ways to submit those comments
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1 as I've discussed before. Once the comment period is ove>r,

2 we need to present the written documents where we ask for

3 everybody's question and make that available so everybody

4 knows why we did in the end, the final decision.

5 So this is a proposal. Once we finalize our

6 decision, we have to write another document that says, okay,

7 this is what we've chose, this is why we've chose it. And

8 we should get that done by this summer. Design, remedial

9 design, it could take six months, depending on some of the

10 administrative steps, it could take longer. But what we're

11 hoping is that next construction season we're building out

12 at the site, that's our intention.

13 AUDIENCE MEMBER: What's the situation with the

14 groundwater contamination, the test wells, is there any

15 conclusive results?

16 MR. SETER: There are. We have a separate

17 groundwater study that we've just started. As we were

18 conducting the investigation for the mine area and down at

19 Lost Lake, we started to realize that there's some wells

20 that had arsenic in them. It looked like they were higher

21 that what you would normally expect. You would expect to

22 find some arsenic in wells, just because it's naturally

23 occurring, but it's occurring at a slightly higher level

24 than we would expect.

25 So we really didn't have the resources in this
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1 part of the study to really cover that, so we have started

2 an entirely new groundwater investigation where we're going

3 to look for well records, look at where the wells are

4 located and how deep they are, what formations they're in,

5 and what the water flow might be from the mine and other

6 areas. So it's a little bit more involved than we could

7 cover under this part of the investigation. And we

8 recognize it's important, because people do use individual

9 wells for water supply, it is important.

10 • It seems that the trends in the wells that we have

11 been monitoring, it doesn't seem like levels are increasing,

12 so don't feel like the situation is out of control, but it

13 is something we do want to study and see if something needs

14 to be done. And I would say that study will probably take

15 18 months to complete, again depending on funding. We do

16 have some funding for that. So it is a good point, that's

17 something that always comes up at these meetings. We do

18 want to look at the groundwater.

19 I'm sorry, Don has —

20 MR. HODGE: If you're about done with your

21 presentation, then before we open it up to comments, I just

22 wanted to make a couple of procedural points here. So is

23 this a good time to do that, you think?

24 MR. SETER: I think so, yes.

25 MR. HODGE: This is, as I was saying earlier, this
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1 is a public hearing for all of you. And before we start >

2 taking a lot more questions, I just wanted to make the point

3 that this is being recorded, there will be an official

4 transcript of this entire meeting. So when you ask your

5 questions or make your comments, if you could please state

6 you name for the record for our court reporter, it would

7 help him a lot, and probably your address would be helpful

8 also, okay.

9 So I think we can go ahead and open it up. If you

10 could just give me a show of hands, how many people have a

11 question or a comment at this point they want to make?

12 How about we work from my right to my left, does

13 that work?

14 Okay, so starting over here. Do you want to go

15 first?

16 MR. GRANT: Yes. Jerry Grant is my name, at 13105

17 Alder Point, around Lost Lake.

18 I have two questions. What was the purpose of

19 limiting the project to Greenhorn, was it just simply a

20 matter of money?

21 And my second one is, obviously this is still

22 connected to the Superfund Trust Fund, I assume, which, as

23 far as I'm concerned, is broke. I was under the impression

24 that in 2000, a hundred million was left in that trust fund,

25 because in 1995, there was 3.5 billion in that trust fund,
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1 and then our current administration kind of rescinded the*

2 rule which funded that, which the chemical companies fund

3 the trust fund.

4 So my question is, as far as I know, there's no

5 money in the trust fund, and secondly, why has this plan had

6 to be stopped at Lost Lake at this point?

7 I have a third question too. Are you monitoring

8 the water in the streams and in Lost Lake and down all the

9 way to Rollins Reservoir, have you actually tested the water

10 recently?

11 MR. SETER: Okay. Well, the first question deals

12 with Lost Lake and why are we stopping at Greenhorn. We are

13 phasing this construction project, mainly because it's

14 easier to figure out what's happening at the mine. We did

15 have a public session, we talked about Lost Lake last year,

16 we talked about a range of options, if we were going to

17 clean this up, how would you do it.

18 It's a little more complicated, there's more

19 property owners, people own a wedge of the lake pretty much

20 like the slices of a pie. So it's just been pushed back,

21 we're dealing with this part first further upstream. If we

22 don't keep the material up at the mine and it keeps flowing

23 down to the lake, it doesn't matter what we do at the lake,

24 because more material is just going to keep flowing up on

25 top of what's there already. So we don't intend to forget
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1 about Lost. Lake, it's just it's trailing behind a little »

2 bit. We're probably a year behind for that part of the

3 site. So we haven't forgotten about it.

4 I think the second question, Don —

5 MR. HODGE: About the trust fund. You're right,

6 the Superfund, as it's called, the trust fund that our

7 program uses for cleaning up sites that are on the National

8 Priorities List, was funded by a tax on certain industries,

9 and that tax expired in 1995 and hasn't ever been reinstated

10 by Congress or in the administration since then. That

11 doesn't mean that we don't have the money to do cleanups, it

12 just means that the money for cleanups has to be

13 appropriated out of the general fund, like the money for

14 every other federal program. We no longer have this

15 separate pot, or if we do, it's just filled up every year

16 out of the appropriations process. And so far, at least in

17 Region 9, there has always been enough money to construct

18 the projects that we are ready to go on each year. Whether

19 that .will always be the case in the future, we'll just have

20 to see.

21 MR. SETER: I'm sorry, on the third part of that,

22 could you repeat it, I'm sorry?

23 MR. GRANT: The third part of it was what was the

24 last monitoring of water from Clipper Creek and Lost Lake

25 and down through Greenhorn?
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1 MR. SETER: For us that would have been November

2 or December. I don't know if we have the data back from

3 that yet. And actually, I would have to defer, if you guys

4 know, I have my contractor in the audience. I don't know if

5 you have that information off the top of your head or not.

6 MR. TOWELL: The water has been sampled quarterly,

7 that surface water, on down to the end of Little Clipper

8 Creek and Lost Lake and then on down into Little Greenhorn

9 Creek. And are you asking specifically the concentration?

10 MR. GRANT: Yes. How can we get information on

11 the concentrations?

12 MR. TOWELL: The contact information is in the

13 fact sheet, you can send an e-mail to Dave asking the

14 question, and he will send you back a table in the mail or

15 e-mail. But we do monitor pretty much quarterly at several

16 locations along the Clipper Creek drainage.

17 MR. LEE: We also issue periodic data reports

18 which are more elaborate. Fred Lee.

19 MR. HODGE: Let's see, who had their hand up?

20 MS. JONES: My name is Sharon Jones and I'm from

21 TAG Committee. I'm wondering what happens after 50 years?

22 MR. SETER: Well, 50 years is used for comparison

23 purposes only. We have to pick some timeframe to cost stuff

24 out. And as you get out a hundred years, two hundred years,

25 three hundred years, it's just the nature of present value
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1 calculations, the numbers don't change that much. So 50 »

2 years, we use specifically at the request of the state. We

3 often do 30-year present value, and the state said, we'll,

4 if we're taking over on that so soon, why don't you cost

5 that at 50 years, that's where we list the projection of

6 long-term cost. So that's why we did it that way. Now, it

7 doesn't necessarily mean that's the end of the costs or

8 that's the exact number that the project will end up

9 costing, it's a projection where we're comparing different

10 alternatives, just the relative factor to the cost.

11 MS. JONES: So it's only for cost comparison

12 purposes, but you intend to monitor this after 50 years?

13 The state should have some funding for that?

14 MR. SETER: Correct. And that would be part of

15 our arrangement. In the State/Superfund contract, we decide

16 whose responsibility is going in which direction.

17 Am I allowed to add information, because I think I

18 wanted to mention five-year due process. So we're required

19 five years after construction begins to take a second look,

20 look at is this remedy working, is the monitoring being

21 done, are there new technologies that can save us some

22 money. And it's something that we're required to do, and I

23 know it's really hard to look out 50 to a hundred years,

24 what's going to happen, but we have that five-year review.

25 MR. HODGE: Let's see, I already started working

PETERS SHORTHAND REPORTING CORPORATION
3336 BRADSHAW ROAD. SUITE 240. SACRAMENTO. CA 95827 ,' (916) 362-2345



37

1 this way. Let me go back here, but you're next in line, t

2 But I promise I'll get to you.

3- MR. HATCHER: My name is Charlie Hatcher and I

4 live at 1370 Raccoon Mountain Road. So south of Greenhorn

5 on a piece of property that has Little Clipper Creek running

6 right through it, which I just bought four months ago and

7 this is the first I've ever heard of this.

8 So I guess my questions would be first about

9 disclosure, but you wouldn't be the right person to ask

10 about that. I guess I'll talk to my realtor and the

11 previous owner about that.

12 But my main question is about health risks

13 involving groundwater and then also involving the creek, I

14 mean there are brown trout in the creek, obviously I

15 probably shouldn't go fishing in it, but where does the

16 levels in the wells in that area, you know, should I be

17 drinking the well water? And I guess the basic questions

18 because I'm just being introduced to this at this time.

19 MR. SETER: Well, around Lost Lake we've been very

20 fortunate. In our well sampling program, most of the wells

21 have no detectable arsenic. Now, when you go to the

22 laboratory, there are levels that they get down to and

23 whether it's any amount lower than that is hard to say, but

24 those are at levels that are considered safe. There are a

25 couple wells that have had low levels, but we consider the
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1 water down there, the groundwater is safe, based on our _»

2 criteria.

3 Now, with respect to fish consumption, we have

4 some statistics in our earlier studies, and I just haven't

5 committed them to memory, but in general we are discouraging

6 recreational use of — there are precautions that can be

7 taken. But I would encourage you to send me a reminder, I

8 can get you some more detailed information than I have

9 described from memory, if that's okay.

10 MR. TOWELL: We wouldn't recommend eating the

11 fish. The creek is better, I mean we did sampling of those

12 during the remedial investigation and the concentrations in

13 the creek were not as high as in the lake, but there is

14 arsenic in the creek.

15 MR. HATCHER: That was more or less in jest. But

16 what I was thinking was more of animals playing in the

17 creek, children playing in the creek, and where do you draw

18 the line on getting involved in the creek?

19 MR. SETER: We don't recommend that it be used for

20 any recreation at this point, and until it's cleaned up

21 really, we just don't think it's safe for people. And

22 that's not to say, again, there's always ranges of risks,

23 but in order to be protected, we just don't think people

24 should be near it.

25 MR. HATCHER: Pets also?

PETERS SHORTHAND REPORTING CORPORATION
3336 BRADSHAW ROAD. SUITE 240. SACRAMENTO. CA "5827 / W6) 362-2345



39

1 MR. SETER: There haven't been extensive pet /

2 toxicological studies, so I will often ask people for this

3 information, and there seems to be a lot of information,

4 dogs, for example, being exposed to this. There isn't much

5 information available, but again, I would just use caution,

6 I don't have any specifics. Again, we can try to follow up

7 and if we have other information, this is simply what I know

8 at .this point.

9 MR. TOWELL: The tailings around the lake and if

10 there are any in that part of the creek are more of a hazard

11 than the water itself, but just in general, people and pets

12 should avoid recreational use of that, limit it as much as

13 you can.

14 MR. HATCHER: So no wells in the area have been

15 closed to date?

16 MR. SETER: Correct.

17 MR. TOWELL: If you let me know after this which

18 parcel you bought, we may have sampled that well, because we

19 sampled many of the wells along Little Clipper and Lost

20 Lake.

21 MR. HODGE: It's getting to be impossible to

22 record this, because we're starting to get a general

23 conversation going and there's a lot of people. So we're

24 trying to keep it a little bit organized so we can get a

25 good transcript.
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1 What's the question? t

2 MS. JONES: My name is Sharon Jones, I'm with the

3 TAG Committee. And I just wanted to respond to the issue

4 about not being notified about this by a realty agent. I've

5 heard of other people who said the same thing and I've

6 talked about — but I'11 call the Board of Realtors tomorrow

7 and talk to them about it, and point out to them that their

8 risking lawsuits if they don't start notifying potential

9 buyers.

10 MR. HATCHER: Thanks.

11 MS. JONES: If I were you, I would talk to your

12 real estate agent.

13 MR. HATCHER: I think I might wait awhile.

14 MS. JONES: More than one phone call.

15 MR. HODGE: Did I get all the hands on this side?

16 MR. WEAVER: I was a little late so I'm trying to

17 get up to speed. On page 5 of this brochure, it says the

18 mine water adit discharge is 910 micrograms per liter of

19 arsenic, and on the other page, the cleanup levels of the

20 preliminary remediation goals says you're going to shoot for

21 a 10 micrograms per liter.

22 MR. HODGE: I'm sorry, could you give us your

23 name?

24 MR. WEAVER: My name is Rick Weaver, I live in

25 Nevada City.
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1 But anyway, we've got 900 parts per billion .*

2 discharge, you know, of arsenic discharged from the adit,

3 and it says here that the goal, the cleanup goal, is 10

4 parts per billion which is I guess for the base plan, that's

5 the MCL for drinking water, and I was just wondering, I

6 don't see anywhere in any of these alternatives where you

7 talk about cleaning the discharge from the adit. Maybe I

8 missed that, maybe you covered it.

9 MR. SETER: Yes, we mentioned it. It's not called

10 out in as much detail in this document, but we do need to

11 treat the water. We do need to treat the water that comes

12 out of the adit and also as it comes out at the base of the

13 log dam. So those are the two locations where we need to

14 collect the water to treat it. To our knowledge, all of the

15 other flows in the area are clean. And so we're going to go

16 through a testing program to show that, but that water will

17 have to be tested and will have to meet that 10 part per

18 billion standard.

19 MR. WEAVER: You don't see a problem about doing

20 that?

21 MR. SETER: 910 is on the high end. We don't

22 believe that will be consistent. We believe that we will

23 have a lesser amount in the creek, but conventional

24 technology can certainly do that, can certainly get down to

25 that.
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1 MR. WEAVER: But I'm just wondering why you don't

2 have it listed in one of your alternatives, or did I miss it

3 in the beginning?

4 MR. SETER: Well, it's in the material on page 9.

5 On page 9 we mention in the description to treat surface

6 water flows. Now, it doesn't specifically say the adit, it

7 doesn't specifically say the log dam, and so I tried to

8 cover that a little bit in my presentation. But, yes, those

9 are the two locations where we would treat the water.

10 MR. WEAVER: Thanks. I was a little late, so I

11 missed that.

12 MR. BUNTE: I have just one additional point on

13 that. I'm Dave Bunte. It's on all alternatives for the

14 mine area, so that's a consistency throughout all the

15 alternatives. So in terms of the plan we decide ultimately

16 to go with, it's on all the alternatives.

17 MR. HODGE: As we work over this way, I think,

18 Will, you were next, and then Fred you had a comment, and

19 then we'll get to you and your comments.

20 MR. DOLEMAN: Okay. My name is Will Doleman, and

21 my mom lives on Greenhorn Lane, and I'm also a member of

22 ACTWS, it's a call for a long standing monitoring for a

23 research group and we will arrange the water monitoring and

24 research on water throughout the project area.

25 So anyway, I have just a few questions. One is
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1 about the adit. Here in the document on page 4 about the

2 adit, and about the highest levels of arsenic that were

3 found anywhere were found at the adit in the sludge

4 material. And I wanted to ask some questions about that

5 sludge material. Now, you have been down to the Lost Lake

6 Dam down below there where I made my video, you know, that

7 orange sludge material, is that identical to the sludge

8 material at the adit?

9 MR. SETER: I was not the person taking the

10 samples, so I could not physically describe the two.

11 MR. TOWELL: What you're referring to, the sludge

12 sample, that was sediment soil?

13 MR. DOLEMAN: Right, the sediment.

14 MR. TOWELL: The sample at the adit is a high

15 concentration and was the soil sediment, not the orange

16 material that you pointed out at the base of the log dam.

17 MR. DOLEMAN: But there's brown stuff down there

18 as well.

19 Now, they talk about it as being very dangerous

20 and being about 35 milligrams per liter, we've found in our

21 own research in the sediment material at the base of the

22 Lost Lake Dam. So what I wanted to know was what were the

23 levels at the base, at the leak there, in the sediment

24 material there, what was found there?

25 MR. TOWELL: At the base of Lost Lake —
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1 MR. DOLEMAN: Lost Lake Dam, the material, the/

2 sediments that are down there in the channel. And I heard

3 that they were high, but I never did get a number.

4 MR. TOWELL: I don't recall. I can look it up, we

5 have the report here, and I can look it up and let you know

6 later, but I don't know off the top of my head.

7 MR. DOLEMAN: Well, I would kind of like to know

8 that and I guess the stuff at the adit was very water

9 soluble, the way they talked about it being very dangerous?

10 I guess that would be because it was very water soluble from

11 the adit, the gelatinous-type material?

12 MR. TOWELL: I'm not sure what the question is.

13 I'm not sure the term very dangerous was used.

14 MR. DOLEMAN: Well, that's what it says on page 4.

15 MR. TOWELL: We don't specifically talk about the

16 danger, those are very high arsenic concentrations that are

17 well above any of the risk base numbers, but as far as

18 specific properties of that material, I guess I don't know

19 really what sort of response you want.

20 MR. DOLEMAN: Right. Well, in some samples they

21 do water — they do.12 milligrams per liter and there are

22 other kinds of tests that they may do to determine water

23 solubility?

24 MR. TOWELL: Correct. This is the soil solids.

25 MR. DOLEMAN: Oh. So you didn't do a test for
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1 water solubility? ,

2 MR. TOWELL: Correct.

3 MR. DOLEMAN: All right. And then the other

4 question I had was on the well test that you're doing. Is

5 that at the well head before any filtration has taken place?

6 MR. TOWELL: Yes.

7 MR. DOLEMAN: Okay. And then across the board on

8 arsenic now, is it both organic and inorganic arsenic, what

9 mostly are you finding and what percentages? Those results

10 were totaled, I assume.

11 MR. BUNTE: Right. I think it was in the

12 groundwater and surface water, it's the inorganic and

13 organic.

14 MR. DOLEMAN: Well, you test for both, right?

15 MR. BUNTE: We do it for total arsenic.

16 MR. DOLEMAN: Oh, okay. So the total is you do

17 both and then you add them together?

18 MR. BUNTE: No, the total is that would impact

19 arsenic in any form.

20 MR. DOLEMAN: So it's organic and inorganic?

21 MR. BUNTE: Correct.

22 MR. DOLEMAN: Okay. Now the other thing was, you

23 know, if you do a partial cleanup now, it seems to me like

24 it would probably hurt our ability later on possibly to get

25 a full cleanup, basically because the agencies issuing the
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1 money can say, well, we did a bunch over there and there»are

2 other people who really need it. So it would seem smarter

3 to me to maybe wait one year and see if we couldn't get

4 better funding. You know, everything may change, and we

5 could get it from the Treasury, who knows. Things could

6 change, you know, there could be the fund could come back

7 and taxation of industry which is making this mess, you

8 know. The money could come in from them to clean this up

9 like they used to.

10 A. lot of things can change, and we've already

11 waited eight years to get this cleaned up, and it seems to

12 me like what we really want is — partial cleanup is okay,

13 but included in that there needs to be a timetable with

14 dates stating that this is part of the whole thing and that

15 we're this whole cleanup, and we're doing this part here and

16 then we're doing this part here and this part here and the

17 dates on each thing so the community is ensured that they

18 don't come back and say, well, we've spent a bunch of money

19 on you, these people over here need it more so the other

20 part never gets cleaned up. You know, and I think that's

21 important and it's just a statement I wanted to make.

22 And then on the other question I had was on the

23 comments, to mail your comment to Mr. Hodge at the address

24 shown on the document here, the mailing address?

25 MR. HODGE: Both or our addresses and phone
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1 numbers and e-mail addresses are on there and either one of

2 those works.

3 MR. DOLEMAN: Now, it says the 26th of March.

4 Now, does your comment need to be postmarked by that date or

5 does it need to be received in San Francisco by that date?

6 MR. HODGE: A postmark by the end of the comment

7 period.

8 MR. DOLEMAN: All right. Thanks, that all I had.

9 MR. HODGE: I think you were next, Fred.

10 MR. LEE: Fred Lee. Just a comment on your

11 Superfund next steps. As I understand the situation, when

12 you get to the final cleanup decision, there will be another

13 public meeting where the public will have the opportunity to

14 review this and comment on it?

15 MR. HODGE: Well, this is the main opportunity for

16 official public comment on the proposed plan, and EPA is

17 required to make a decision at some point, it is our

18 responsibility to make the final decision. So at some point

19 we will do that and we will write a Record of Decision. And

20 we will, if there is enough interest, we would be glad to

21 have another meeting and explain the Record of Decision.

22 But at that point, it wouldn't be a comment period, it would

23 be just to let you know what we did in deciding as a result

24 of this process that we're conducting tonight.

25 MR. LEE: What if the public doesn't like what
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1 you've decided? *

2 MR. HODGE: Well, you know, someone has to make

3 the decision, and since that is our responsibility, we will

4 do it. We're trying through this process to make sure our

5 decision incorporates all of the public's concerns and we

6 will do that to the best of our ability.

7 Let's see, who was next?

8 MR. MILLER: My name is Michael Miller. I think

9 what he was trying to say, but my question is do you know if

10 it was AS-3 or AS-5, the arsenic?

11 MR. SETER: The data I saw, approximately 25

12 percent arsenic-3 in water, 25 percent arsenic-3 in water,

13 the remainder would be arsenic-5.

14 MR. BUNTE: It's a mix and it varies by source and

15 it could be different for the adit, the levels. But it is a

16 mix of both arsenic-3 and 5.

17 MR. MILLER: And someone asked about a pet survey.

18 I did a pet survey on unfiltered mineralized water versus

19 filtered water, and the cat that drank the unfiltered

20 mineral water including the arsenic lived 22 years and the

21 one that was drinking filtered water lived 16.

22 MR. SETER: There you go, thanks.

23 MR. HODGE: Did you give us your name?

24 MR. MILLER: Michael Miller.

25 MR. HODGE: Okay. I wasn't sure I got that. But

PETERS SHORTHAND REPORTING CORPORATION
^336 HRADSHAW ROAD SUITE 240 SACRAMENTO C\ "5827 (916) i62-2345



49

1 just as a reminder, if you can make sure that you state your

2 name and address for the record, we would appreciate it.

3 MR. HOLDREGE: Tom Holdrege from Nevada City. You

4 said you were going to make the final decision, but you

5 still haven't gone through the approval process, the project

6 through the regional board and EPSCM actually by itself or

7 do you have to?

8 MR. SETER: It's not quite the same process, but

9 we're required to have state concurrence. So, in other

10 words, the state has to say yes and agree. And part of that

11 process is the state/Superfund contract where we both agree

12 the EPA is going to spend this, the state's going to spend

13 this on the plan, and the state takes over on that.

14 MR. HOLDREGE: So it's not a technical review

15 then?

16 MR. SETER: Well, they do — they do — they have

17 been reviewing. They reviewed this document, the

18 feasibility study and they're reviewing our proposal. And

19 we're generally working with two agencies, which is the

20 Regional Water Quality Control Board. The Department of

21 Toxic Substances Control is technically the lead agency for

22 the state, but we really need both of them to concur. We

23 need to come to some resolution. So as part of that

24 process, we will get comments from them and have some — if

25 we need to have some conversations, we will. But at some
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1 point we need to come to agreement in order to fund a *

2 project.

3 MR. TOWELL: Just a little clarification too.

4 When the Record of Decision picks the remedy, and the state

5 needs to agree that that's an acceptable remedy, but then

6 there's still the design process where, again, the state

7 agencies will review the actual design.

8 MR. HOLDREGE: But does Toxic Substances actually

9 get their toxicologists involved in reviewing what the

10 health risks are associated?

11 MR. SETER: Actually, the Department of Health

12 Services was involved. And I don't know if they agreed, and

13 I may be mistaken to what degree the Department of Toxic

14 Substances Control versus DHS, but we did have state

15 toxicologists commenting on our risk assessment, and I think

16 a fairly lengthy discussion, and I think we came up with a

17 better document for it. So, you know, they are actually

18 involved with it.

19 MR. HODGE: Sir.

20 MR. LEACH: Kyle Leach, Grass Valley.

21 And I was going to ask, was there any solubility

22 testing done the material, the waste rock that's going to be

23 capped and left in place, and if so, what methods were used?

24 MR. BUNTE: Actually, yes, we've done both the

25 state and bhe federal standard tests, the PCLP, the control
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1 threshold test, and that's the TLC is the state test. We*

2 run both on the material and they passed. The numbers that

3 we took there, I think one sample that was above one of the

4 values, the state values, the TLC, and its duplicate sample

5 was below. So for most of the tests, except for that one

6 test, they were all below both federal and state levels.

7 MR. LEACH: Did you do an acid test?

8 -MR. BUNTE: We have not, but all of the runoff

9 from the site is neutral, although there is pyrite and

10 sulfide, which would generate acid in the waste rock and the

11 tailings. There is also certain minerals which buffer that.

12 So there would be added discharge in the surface water but

13 it's actually neutral runoff.

14 MR. LEACH: So you used a specific acid test?

15 MR. BUNTE: We didn't run those tests

16 specifically. The neutral pH that I was referring to is the

17 actual water at the site.

18 MR. LEACH: But the lab tests that you did for

19 solubility, was that with the water soaking or was it the

20 standard lab test?

21 MR. BUNTE: Well, the solubility test that we did

22 were the PCLP and the SPLC, we did not run a PI water

23 extraction.

24 MR. BRENNER: I got here kind of late, I don't

25 know if this has been covered already, but I'm concerned as
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1 a resident who lives on Lava Cap Mine Road, what are the »

2 alternatives and the impacts you identified to a private

3 road?

4 MR. HODGE: I'm sorry, was that your comments?

5 MR. BRENNER: Well, I can make them more formal,

6 if you would like. I left it open for discussion, however I

7 can make that comment more formal.

8 MR. HODGE: So the question is what are the

9 impacts to the road?

10 MR. BRENNER: No, what impacts have you, the EPA

11 and whatever consultants you've hired, identified to a

12 private road that is narrow, that is in a deteriorated

13 state, that up to 40 families use for their only access in

14 and out of your properties?

15 MR. SETER: In our proposal, we're actually

16 identifying Tensy Lane as one of the access points. We're

17 not talking solely about Lava Cap Mine Road. And, again,

18 this is the reason for taking comments, is we're — you

19 know, I don't know that we've fixed on one access route

20 solely, two access routes.

21 MR. BRENNER: So what you've really identified for

22 certain are mitigation options in this proposal, but that's

23 only part of the picture. I think you really need to

24 consider the impacts to the residents along Lava Cap Mine

25 Road, the fact that it is the only access. The talk in the
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1 past for the preliminary investigation, the EPA used that*

2 road without identifying it and we found out after the fact

3 there was damage to the thin pavement sections that cannot

4 sustain heavy truck traffic. School children use the

5 intersection of Lava Cap Mine and Idaho-Maryland and Lava

6 Cap for the school bus. So I hope you consider these when

7 you identify your access alternatives.

8 MR. HODGE: That's exactly the reason we hold

9 these meetings in theory. We're not perfect, we don't

10 always think of everything. I don't want to put you on the

11 spot, David, but when we costed out our options did it

12 include some maintenance of the road?

13 MR. SETER: I asked that we include — in some

14 cases the road might need to be improved prior to traffic,

15 and certainly if we have traffic crowding the road, in some

16 cases there might need to be repairs done. And, again, we

17 could probably get you more specific information on it, you

18 know, I just don't have it committed to memory how much of

19 that was included in this proposal. But that is something I

20 have asked to be included.

21 MR. BRENNER: Okay. Another thing you need to

22 consider is that the Nevada Irrigation District is

23 considering that as a new pipeline alternative route. I

24 don't know what the timing of these two projects are, but

25 certainly, if they overlap, you would create even more of an
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1 impact to the local residents. «•

2 MR. SETER: We have been in conversations with the

3 Nevada Irrigation District. So, it's been a little while

4 since we've had a coordination with them, but we do want to

5 talk to them about how our projects relate to one another,

6 and certainly we would be happy to do that. If anyone has

7 any other information on how these projects are proceeding,

8 they may want to clue us in and we would be happy to hear

9 from them.

10 MR. BRENNER: Thank you.

11 MR. HODGE: Could you state your name for the

12 record, please?

13 MR. BRENNER: Mike Brenner.

14 MR. HODGE: And you're on Lava Cap Mine Road?

15 MR. BRENNER: Lava Cap Mine, yes.

16 MR. FERNLEY: My name is Volker Fernley, and I

17 live on 11915 Tensy Lane. One of the problems which has not

18 been included in the report which you might consider upon or

19 which is potentially a problem is the mosquito problems

20 caused by the ponds and puddles in the Little Clipper Creek

21 due to the tailings being washed down and blocking it

22 partially and creating these puddles. Will you consider to

23 direct the creek afterwards so that there is nothing

24 blocking the natural flow?

25 MR. SETER: Part of designing that will be a
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1 decision, and part of it will rely on a field decision on

2 how much material you actually dig up. But we will have as

3 part of the design how the creek will look after it's

4 cleaned up, and so, again, we're going to look for input

5 and comment and if one of the comments is there are ponded

6 areas and if everybody agrees that those aren't a good

7 thing, we'll certainly consider that in the designs. But

8 we'll make sure that our design includes what the final

9 routing is. And, again, we like to stay involved with some

10 sort of public involvement process and how that will work

11 for design, I don't know if it's through the TAG or

12 individually, but certainly we would be happy to include the

13 residents in the design process, looking over the plans and

14 so on.

15 MR. HODGE: Yes, please.

16 MR. DYER: Jim Dyer, Tensy Lane.

17 We would prefer Option 3-4, it sounds good to my

18 wife and I. With that, how long would that take to perform,

19 do you have any timetable to that, an estimate of how long

20 that would require?

21 MR. SETER: I'm going to ask my contractor to

22 answer that.

23 MR. TOWELL: To implement that?

24 MR. SETER: Certainly no longer than one

25 construction season, that would be done in one season, one
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1 summer. I don't know one month, two months or three months

2 or four months.

3 MR. BUNTE: I think at this stage as you just

4 said, it would be done in a construction season, we haven't

5 identified the specific duration for that, but that

6 certainly won't run the one construction season.

7 MR. TOWELL: But it would be in the range of two

8 to four months start to finish, it's a relatively small

9 project there on Little Clipper in the area, and there's

10 some implementation issues because of access and vegetation

11 and stuff, but it's not a large project.

12 MR. SETER: It depends on how many trees we want

13 to save, because some of the areas might be better to have a

14 hand digging effort than machinery, so that would take

15 longer.

16 MR. DYER: You also mention in here airborne

17 contamination, and I was wondering what range you were

18 considering, as far as 150 feet from Little Clipper Creek on

19 either side of it, 200 feet? What did you consider to be a

20 hazard in terms of range?

21 MR. SETER: Well, there are ways of controlling

22 dust, and so when we're working with a material that's

23 already wet, so there's a compromise between can you haul it

24 wet or do you need to let it dry out first. So obviously to

25 let it dry out there's more airborne contaminants. There's
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1 ways of creating — we would bring in construction barriers

2 to try to minimize that. And it also depends on how windy

3 the condition is. A lot of .the work is back within the

4 woods and there's very little of the work that has to be

5 done closer to the residences. So I would say it's

6 certainly less of an impact, less amount of material than up

7 at the mine. There's less material to handle overall. So I

8 don't know if you guys have anything to add, but there are

9 ways to try and minimize that factor.

10 MR. BUNTE: It would be primarily keeping the

11 material wet during construction to minimize the airborne

12 releases.

13 MR. TOWELL: The reason that's highlighted is

14 that's probably one of the key considerations on the impacts

15 during construction because the material is so fine, and if

16 it's dry, it can become airborne.

17 MR. DYER: Have you considered using slurry

18 technology, instead of hand digging it out, using a slurry

19 pump?

20 MR. BUNTE: In terms of the nature of the

21 material, there are some difficulties in doing that. If you

22 slurry it on one end, you have to dewater it on the other

23 prior to shipment, and because this material is so fine and

24 dewaters so slowly, that becomes a much more complex

25 operation in trying to do that. So there are approaches to
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1 keep it as direct a method of excavating as possible. »

2 MR. FERNLEY: I would just like to go on record

3 that my wife and I also are in favor of 3-4.

4 MR. HODGE: I think you're next.

5 MR. HAUSSLER: Yes, my name is Doug Haussler and I

6 live across the creek from Jim and Volker here, and I also

7 like the idea of excavating during the spring when the

8 stuff's wet and to keep the dust particulates at a minimum.

9 And you guys are going to haul that back to the mine and cap

10 it with the rest of the stuff up there?

11 MR. SETER: That's our proposal, yes.

12 MR. HAUSSLER: I like that idea. And I think that

13 the people that are directly impacted by it ought to be the

14 ones with the final say in it. I mean, you know, you're

15 going to be motoring through their property doing this stuff

16 and right alongside of mine.

17 MR. HODGE: How about if I finish working this

18 way, since they have been waiting a while, then we'll move

19 back the other way and do another pass.

20 MS. LEE: My name is Dixie Lee, we live on the

21 third residence on the mine property. I would like to know

22 what the difference in the level of arsenic is from down

23 below the two other residences and the mine?

24 MR. HODGE: Do you remember off hand, Dave?

25 MR. SETER: I don't remember, it's considerably
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1 lower. Those levels around some of the other residences *

2 were around 1,750 milligrams per kilogram, and —

3 MR. TAYLOR: So you're talking 17 parts per

4 billion to —

5 MR. SETER: Closer to the background levels is

6 what we consider in nonimpacted soil, which would be about

7 20 milligrams per kilogram. I don't know if anyone else

8 remembers their level, but I thought it was under a hundred.

9 Is it close to a hundred?

10 MR. HODGE: Can you give him your name?

11 MR. TAYLOR: Tim Taylor, I live with Dixie Lee.

12 We live in a residence on Lava Cap Mine.

13 MR. TOWELL: The soils around that residence were

14 the highest one were between 100 and 200 parts per million

15 and the other houses were above a thousand.

16 MR. TAYLOR: This is the soil or water or what?

17 MR. TOWELL: The soil, the surface soil.

18 MR. TAYLOR: Okay.

19 MR. TOWELL: And all the residences, as David

20 mentioned, all of them are considered as part of the remedy

21 and potentially would have soil removed around them.

22 MR. TAYLOR: Well, FYI for everybody here, EPA has

23 paid off two people, two residences to move out to the tune

24 of — how many dollars, Don?

25 MR. HODGE: I think the first one was somewhere
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1 around 20,000 and the second one was something like »

2 fourteen, but that's probably not exact.

3 MS. LEE: I also have another question. When they

4 are digging up all of this, how are they going to keep the

5 dust down around the residences there? I mean are they

6 going to keep it wet all the time?

7 MR. SETER: That's where the difference between

8 these two landfills comes into play. If we put a cover over

9 the material where it is now, we have to move it less. If

10 we build a new cell, just the amount of material that has to

11 be picked up and hauled, it can't be hauled saturated, like

12 it's so wet now, it's a slurry in itself. It would have to

13 be dewatered, it would have to be dried out before it could

14 be placed in a new landfill cell. So we were talking about

15 striking a balance between having the material wet or dry,

16 it would have to be a little bit drier for that purpose, so

17 it is more likely the material would potentially blow

18 around.

19 Now, again, there are ways of trying to control

20 that, but that's one of our concerns about building a new

21 cell. And sometimes when we do construction, we will

22 temporarily relocate people living on the site and so they

23 don't have to be there when construction is happening. That

24 also means thoroughly cleaning up and covering all the

25 tracks, if there is any dust, any material that's escaped,
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1 cleaning that up. So I think that's as best I can answer

2 that question.

3 MR. THURBER: Craig Thurber, 13717 Raccoon

4 Mountain Road. I'm in Phase Two, I'm below Greenhorn there.

5 My property is on sort of the confluence of Little Clipper

6 Creek and Clipper Creek.

7 First, I want to commend you for using the

8 terminology when you're going to clean up these properties

9 of no land-use restrictions. And I want you to definitely

10 keep that in mind when you move to Phase Two. In fact, I

11 don't want to discuss anything else but that option.

12 And you answered quite a few of the questions.

13 You know, just sort of back to reality of this really

14 happening. Do you guys have sort of like a hazard rating

15 system where throughout the United States there's all of

16 these Superfund sites, a one through ten hazard, and is ours

17 like a two where there's a lot of them that are eights and

18 nines, because I'm really quite surprised that the money is

19 even available to do any of this work.

20 MR. HODGE: When we list the site on what we call

21 the National Priorities List, it has to meet a certain

22 threshold in terms of endangerment of the people who live

23 around it or the ecology of the site, otherwise, it doesn't

24 reach Superfund level at all. Once sites are on the

25 National Priorities List, we don't rank them, we don't have

PETERS SHORTHAND REPORTING CORPORATION
.5336 BRADSHAW ROAD. SUITE 240. SACRAMENTO. CA "5827 / (916) 362-234S



62

1 a scale per se, but when we're ready to construct a remedy,

2 we do have to propose our remedy to a panel that looks at

3 all of the projects that are proposed across the country and

4 prioritize them. It's called the National Prioritization

5 Panel.

6 MR. THURBER: Sure.

7 MR. HODGE: And, you know, if we rank high enough

8 at that time with all the projects that are proposed at that

9 time, we will get funded. If they determine that the danger

10 here isn't as extreme as it is somewhere else, we probably

11 wouldn't get funded. It's hard to say what the outcome will

12 be at that time, because it depends on what other projects

13 are proposed.

14 MR. THURBER: So we really haven't got to that

15 phase yet?

16 MR. HODGE: No. That would be after the design

17 phase.

18 MR. THURBER: You've been in this business longer

19 than any of the rest of us, I just sort of have a gut

20 feeling that our problem compared to other problems is maybe

21 not real high.

22 MR. HODGE: We'll see. But, you know, Rollins

23 Reservoir downstream is a drinking water reservoir and to

24 have that amount of tailings potentially moving downstream,

25 moving its arsenic downstream into a drinking water supply
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1 is not something we'd want to see happen. »

2 MR. THURBER: Just one other question. The

3 engineers considered possibly creating a slurry, a pipe

4 system using the winter and finding old mine shafts and sort

5 of putting it back in with a lot of added things to sort of

6 bind up the arsenic, and so that would eliminate a lot of

7 trucking and that sort of thing and it might take a few

8 years. But it might be a cheaper remedy, because this

9 community is a little bit like Paint Your Wagon, there's

10 mineshafts under us, all of us, and most of us only own like

11 a hundred feet down, the rest of it is still owned by mining

12 companies and that sort of thing. Has that been considered

13 or thought of?

14 MR. SETER: It might be mentioned in our — we did

15 some technology screening. I don't know, I know it's been

16 floated before that idea, and there are a couple of

17 difficulties. Putting the material back is a little bit

18 difficult the way the shafts are constructed. It's a little

19 bit harder to get the material back in. Second of all, you

20 have to wonder what happens to it once it's back

21 underground. I know that treating it would be too

22 expensive, because treating it where it's in place now and

23 solidifying it is already too expensive. So trying to treat

24 it and put it down a mine shaft would definitely be too

25 expensive. But then you still have to wonder where does the
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1 material go. Once you put it underground, you still have*to

2 wonder what's going to happen with the water system, is it

3 going to affect the water, the groundwater, and that's one

4 difficulty that would have to be considered for that.

5 MR. THURBER: Add 25 percent concrete or something

6 and bind it up.

7 MR. HODGE: Again, the purpose of this meeting

8 tonight is to take all of these comments down, and as Dave

9 was saying earlier, we will provide a response to comments,

10 a written record of the comments and our responses when we

11 produce our Record of Decision. So having worked this way

12 once, why don't we move back the other way.

13 MS. DYER: I just wondered if you could or your

14 contractor could give us a little more detailed description

15 of how you do the cleanup of Little Clipper Creek, where the

16 access would be and what the disruption would be to our

17 lives during that period?

18 MR. SETER: Let me see if I can find the right

19 graphic here. Actually, I don't have an overhead of the

20 primary. On all of our design drawings, there is what's

21 called a primary structure. Is it on this one?

22 MR. HODGE: It's on the board back there.

23 MR. SETER: Okay, I'm sorry. Okay, so what

24 appears to be the best is to actually create a temporary

25 road on the far side, the opposite side of Tensy, to carry
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1 the material up back towards the mine. Now, I don't know*

2 how much of it would then come back around to Tensy.

3 MR. TOWELL: That temporary road is just for

4 access to get to the tailings, it would be dug up using some

5 hand digging, some small machinery, some backhoe type of

6 device, machinery, and then it would be trucked back up.

7 And the current plan it would be trucked back up Tensy Lane

8 on to the site.

9 MR. THURBER: Where is Tensy in relation to the

10 end of Toby?

11 MR. SETER: Tensy is this black line connecting

12 three one.

13 MR. THURBER: Yeah. But the immediate access, the

14 closest access, wouldn't it be from the end of Toby Trail?

15 MR. SETER: No.

16 MR. THURBER: No?

17 MR. SETER: No. Toby trail is about a quarter of

18 a mile.

19 MR. THURBER: Okay.

20 MR. HODGE: I'm sorry, could you state your name?

21 MR. HAUSSLER: Oh, I'm sorry, Doug Haussler. On

22 this temporary road that you guys are proposing on cutting

23 here on the other side of the creek, how would that route up

24 the hill?

25 MR. SETER: I think what was — it would basically
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1 be to take it down this way. *

2 MR. HAUSSLER: So you guys would actually carve a

3 road up there, it's all forest right now, so you would

4 actually cut a road through there?

5 MR. SETER: To get to the material on this side of

6 Tensy, basically that has to be done. There is no way of

7 getting in there to haul out that amount of material. So

8 that's the question, what's the best alignments, and, again,

9 I know that I would expect if I were a property owner, I

10 would be inquiring about restoration, you know, once that

11 road is finished, what happens to it.

12 MR. TAYLOR: There is an existing dirt road from

13 the mine down to Greenhorn, you know, I can't tell you where

14 it comes out exactly, I'd have to look at a map. But I

15 happen to live on the property and I have driven it.

16 MR. DYER: you've driven it?

17 MR. TAYLOR: I thought it came out at the end of

18 Toby, but it might be Tensy, yeah. That's probably it. I

19 thought it was Toby.

20 MR. HAUSSLER: Well, it could be if you headed

21 south.

22 MR. TAYLOR: I'm just heading from the mine

23 straight down to Greenhorn there's a dirt road.

24 MR. HAUSSLER: There's lots of dirt roads.

25 MR. HODGE: Two things, one, you're right there is
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a dirt road that comes out at the end of Tensy, and, _*

secondly, just as a matter of procedure, it's really hard

for the court reporter to take this down if we're all

talking at once and we're not stating our names.

MR. SETER: I think these are good comments. If

people have suggestions for routes that's great. This is

again a proposal, and once we walk the area, if somebody has

suggestions, you're certainly welcome to list them.

MR. HAUSSLER: Doug Haussler again. Yeah, I don't

have any problem with them cutting a road there, I think

it's on these guy's property, both Kirk and Ken's is

actually where they would do that. I mean if they did it in

a tidy fashion and didn't cut any of the tall trees, because

it could stand a good cleaning down there by the creek.

MR. FERNLEY: My name is Volker Fernley. This is

the beginning but I have a gate here so people don't drive

into my well.

MR. DYER: What I'm thinking of is that the road

goes down and there is a culvert where the creek goes under

the road.

MR. FERNLEY: This is the culvert here.

MR. DYER: Okay, that's the culvert.

MR. FERNLEY: It comes to my driveway right down

here.

MR. DYER: Okay. So that's just about where your
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1 well and the road takes — »

2 MR. FERNLEY: Yeah. And this is the road that

3 just goes like this.

4 MR. HODGE: Let's see, I saw a hand over here.

5 MR. BOOKS: My name is Joe Books, 15800

6 Greenhorn, on the bottom of the material here. I own six

7 acres right down where that creek runs through. I like 3-4.

8 MR. HODGE: Okay, thanks.

9 Fred.

10 MR. LEE: Fred Lee again.

11 One of the mandatory requirements for a decision

12 in the Superfund is public acceptance. How do you plan to

13 gain and assess the public acceptance?

14 MR. HODGE: First of all, I'm not sure about the

15 term mandatory. It is one of the criteria that we consider,

16 so it's mandatory in that sense and we're required to

17 consider it and we do take it serious. But there are always

18 a lot of different interests and a lot of different opinions

19 on every project that we do. And so we're often faced with

20 the issue of trying to balance. Again, as I said, somebody

21 has to make a decision at some point, and we will

22 incorporate the concerns that we hear at this meeting and

23 other comments that come to us through other means into the

24 decision-making process. You know, that's what we are

25 committed to doing. And hopefully, through that process, we
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1 will come up with a result that the public can accept. ,

2 MR. SETER: I have something to add, and we're

3 always looking for ways, and what is the best way of

4 incorporated public comments. So we have, and this is a

5 formal process we're required to have here and we're

6 required to take comments at this hearing, and there is a

7 TAG, there is the committee, and we hired a technical

8 advisor to give us inputs. But we're always looking for

9 other ways, are there better forums, are there smaller

10 groups, we want to work with who are more directly impacted.

11 We're always looking for suggestions. And we're willing to

12 accommodate other requests. This is just the formal process

13 that's been set up that we have to do, and this is one

14 aspect of that. We're willing to do other things to try to

15 incorporate comments. So if there are any suggestions along

16 those lines, we'd like to take them into consideration, if

17 you can think of a better way to get us input, I'm open to

18 that.

19 MR. YOUNG: Byron Young, Tesla Place.

20 Every few years an owner or somebody pops up with

21 the idea of reopening the mine. Are there legal

22 implications as a result of this program that affect that in

23 any way?

24 MR. SETER: Yes. Just as I mentioned that in

25 dealing with the residents and dealing with the creek down

PETERS SHORTHAND REPORTING CORPORATION
3336 BRADSHAW ROAD, SUITE 240. SACRAMENTO. CA 95827 • (916) 362-2345



70

1 near Greenhorn, we don't want land-use restrictions that ,

2 have too much imposition. When the tailings stay in place

3 and where the adit is located, our intention is to have

4 land-use restrictions to say there are only certain uses for

5 this property. Now, in some cases, you know, the preferred

6 way of getting that is to get a voluntary agreement with the

7 property owner, and there are other ways of doing it if

8 there is no voluntary agreement. But that's one exception

9 to what I mentioned before about land-use restrictions, we

10 do that to intend to restrict the way the property can be

11 used. And I think opening the mine would certainly be one

12 of those land-use restrictions.

13 MS. JONES: I'm Sharon Jones from the TAG

14 Committee.

15 I put a yellow piece of paper out there, an e-mail

16 sign-up list. If you want to be notified by e-mail of any

17 communication between the EPA or between Fred and us or

18 whatever, I can put you on the list and then we'll forward

19 it to yo,u. So if you would, just put your e-mail. And

20 write it very clearly, because I noticed there's one e-mail

21 out there that I couldn't read. So be sure you write it

22 clearly enough so we can contact you.

23 MR. HODGE: That's a good point. We have our

24 sign-up sheet out there also, and we do ask for e-mail

25 addresses. But our standard method of communication is by
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1 mail, unless we have specific needs to contact specific »

2 groups of people and we sometimes use e-mail for that. But

3 Sharon's list is for a different group and a different

4 purpose.

5 MR. DOLEMAN: Will Doleman, ACFWS, Greenhorn Road.

6 Yeah, I think the plan is very well written up from what I

1 can see, and I guess we would probably prefer 3-4 it seems

8 like the better for very little difference in money. The

9 thing where it's lacking to myself and my mom, I talked to

10 her about it, is that this is a very incomplete proposal.

11 You're only talking about cleaning up a very small portion

12 tonnagewise of the contaminated soil, because a lot of it is

13 in Lost Lake. And more people live around Lost Lake, a lot

14 of people live around Lost Lake, and you've only got four

15 people living up at the mine.

16 We really think that we ought to just go with the

17 whole proposal, the whole thing, and they can take it or

18 leave it. But to do just part of it undermines our ability

19 to do the whole thing. And we feel like we ought to just go

20 for broke, we ought to go for the whole thing and we

21 shouldn't just say that we should just do part of it. And

22 the time scale, we could do one this season and one next

23 season, but there ought to be agreement from up front that

24 we're going to do this whole thing, that we're going to

25 clean all of it.
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1 MR. HODGE: That's probably a bigger issue that,

2 we'll have to take back to the office and work on. Again,

3 there will be a written response on the issues raised, but

4 we might have'to take that one under advisement.

5 Any more?

.6 MR. TAYLOR: Yeah, one. I would like Alternative

7 1-0, it's not really mentioned, but that's to do nothing.

8 MR. HODGE: This is Tim Taylor.

9 MR. TAYLOR: My name is Tim Taylor, I live on the

10 mine site.

11 Arsenic is a naturally occurring mineral in soil

12 and it's something that happens when mining happens, and,

13 you know, we buy property up here in the Sierras, and you

14 kind of get what you pay for. And that's to do nothing.

15 MR. HODGE: Just to make sure I'm understanding,

16 so your preferred alternative is to do what?

17 MR. TAYLOR: Well, it's to do nothing.

18 MR. HODGE: Just to do nothing?

19 MR. TAYLOR: Just to do nothing.

20 MR. HODGE: As Dave mentioned earlier, once we did

21 our risk assessments and determined that there is some risk

22 that's above our threshold to take action, we really can't

23 just turn our back and walk away from it.

24 MR. TAYLOR: I understand. Where does it stop,

25 Don?
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1 MR. HODGE: Yes, I would agree that there are „

2 potentially other sites like this that have not reached the

3 Superfund list and may never reach the Superfund list, but

4 since we are here working on this one, it's our intention

5 now to follow it through and make sure that we have done our

6 job.

7 MS. LEE: I have one. I mean after the funding,

8 when would they start digging up at the mine and doing the

9 work there, what timeframe, how long?

10 MR. SETER: Or for digging up soil around the

11 residences?

12 MS. LEE: Yes.

13 MR. SETER: Again, it's similar to down at the

14 creek, and it's probably even a little less complicated,

15 because you're probably talking a smaller amount of soil.

16 MR. TAYLOR: So two to three years before —

17 MR. SETER: Oh, I'm sorry, before we even start

18 work?

19 MS. LEE: Yes.

20 MR. TAYLOR: Yes.

21 MR. SETER: We're hoping to be in construction

22 next summer, that's our current plan.

23 MR. HODGE: And obviously we wouldn't — you know,

24 we're not just going to move in with trucks and backhoes

25 without talking to you folks first.
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1 MS. LEE: Well, my grandkids won't be there next

2 summer.

3 MR. HODGE: One more question over here.

4 MR. GRANT: Jerry Grant, Alder Point. Just for

5 the record and for everybody else, I would like to reiterate

6 a little bit of what Will is talking about. I think that if

7 you present the project as phase one of a total project, it

8 feels better, at least for us and I think for a lot of

9 residents who are involved down south of Greenhorn. Because

10 this proposal makes everybody else feel like they're some

11 lost children. So I highly encourage this as a phase one of

12 a total project and not just a — because this sounds like

13 this is being presented as a project and then you're going

14 to close down.

15 MR. FERNLEY: Volker Fernley. If you want to

16 protect Rollins Lake, it would make no sense if you only do

17 the upper part.

18 MR. HODGE: Maybe as a point of clarification,

19 when we divide a Superfund site up into different projects,

20 or alternatives as we call them in Superfund-speak, it

21 doesn't mean that we will only do one and not do the rest.

22 It's just a way of managing the site a little bit better.

23 So if you look at the entire site, to do this upper unit

24 first, is in effect phasing the entire site. But there are

25 considerations that would speak to what you guys are
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suggesting. And as I said, we'll have to take that back

the office and kick that around a little bit.

Well, if there are no other questions or comments,

let me just remind you that if you think of anything after

this meeting, and this is not necessarily the end of this

process, there are 28 or so more days of the comment period,

we welcome comments in any form, you can call us up, write

us, e-mail us, and all that information is on the fact

sheet. So if you have any questions about the process, just

give us a call. Thank you for coming tonight. . •

(Thereupon the public hearing

was adjourned at 8:50 p.m. on

February 26, 2004.)
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hereby certify that I am a disinterested person herein; that

I reported the foregoing Environmental Protection Agency

proceedings in shorthand writing; that I thereafter caused

my shorthand writing to be transcribed into typewriting.

I further certify that I am not of counsel or

attorney for any of the parties to said Environmental

Protection Agency proceedings, or in any way interested in

the outcome of said Environmental Protection Agency

proceedings.
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this 12th day of March 2004.
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